This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the appHcant. 

Defects in the images may include (but are not hmited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGffiLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(USFTO) 



Office de la propri^t^ 

INTELLECTUELLB DU CaMaDA 



O P I c 




^^^^^c^ Canadian Intellectual 
Property Office 



m^-ij^.t C I P O 



(i2)(i9)(CA) Demande-Application 



(21) (Al) 2,278,331 

(86) 1998/01/08 

(87) 1998/07/23 



72) VON DEYN, WOLFGANG, DE 



(72) HILL, REGINA LUISE, DE 

(72) KARDORFF. UWE, DE 

(72) BAUMANN, ERNST, DE 

(72) ENGEL, STEFAN, DE 

(72) MAYER, GUIDO, DE 

(72) WITSCHEL, MATTHIAS, DE 

(72) RACK, MICHAEL, DE 

(72) GOTZ. NORBERT, DE 

(72) GEBHARDT, JOACHIM, DE 

(72) MISSLITZ, ULF, DE 

(72) WALTER, HELMUT, DE 

(72) WESTPHALEN, KARL-OTTO, DE 

(72) OTTEN, MARTINA. DE 

(72) RHEINHEIMER, JOACHIM, DE 

(71) BASF AKTIENGESELLSCHAFT, DE 

(51) Intel * C07D 413/10, AO IN 43/72, C07D 277/34, C07D 261/20, 
C07D 498/10, C07D 419/10, C07D 417/10, C07D 403/10, 
C07D 277/10, C07D 263/10, C07D 291/04, C07D 261/04, 
C07D 273/00 

(30) 1997/01/17 (19701446.1) DE 

(54) DERIVES DE BENZOYLE SUBSTITUES PAR 3- 

HETEROCYCLYLE 
(54) 3-HETEROCYCLYL-SUBSTITUTED BENZOYL DERIVATIVES 




R3 



(I) 



Industrie Canada Industry Canada 



O P I c 



Office de la propri£t£ 

INTELLECTUELLE DU CaNADA 




if c I p o 



Canadian Intellectual 
Property Office 



(21) (A 1) 2,278,331 

(86) 1998/01/08 

(87) 1998/07/23 



(57) L 'invention conceme des derives de benzoyle de la 
formule (I) dans laquelle les variables ont les 

1 2 

significations suivantes: R , R designent hydrogene, 
nitro, halogene, cyano, alkyle, halog^nure d'alkyle, 
alcoxy, halogenure d'alcoxy, alkylthio, halogenure 
d'alkylthio, alkylsulfinyle, halogenure d'alkylsulfinyle, 
alkylsulfonyle ou halogenure d'alkylsuLfonyle Cj-C^; 

3 4 5 

R d^signe hydrogene, halogene ou alkyle; R , R 

designent hydrogene, halogene, cyano, nitro, alkyle, 

alcoxy, alkylthio, dialkylamino, ph^nyle, ou caibonyle, 

les 6 demiers restes cit6s pouvant Stre substitu^s; X 

designe O, S, NR^, CO ou CR^^R^ ^ Y d6signe O, S. 

NR^^, CO ou CR^^^"*; R^^ designe pyrazol 
eventuellement substitu^, lie en position 4, qui porte un 
reste hydroxy ou sulfonyloxy en position 5. L 'invention 
conceme dgalement leurs sels utilisables dans le 
domaine de 1 'agriculture, des proced6s et des produits 
intennediaires pour produire des derives de benzoyle 
substituds par 3-heterocyciyle, des agents contenant 
lesdits derives, ainsi que Tutilisation de ces derives ou 
d'agents les contenant pour lutter centre la prolifi^ration 
de plantes ind6sirables. 



(57) The invention concerns benzoyl derivatives of 
formula (I) in which the variables have the following 
12 

meanings: R , R : hydrogen, nitro, halogen, cyano, 
alkyl, alkyl halide, alkoxy, alkoxy halide, alkylthio, 
alkylthio halide, alkyl sulphinyl, alkylsulphinyl halide, 
alkylsulphonyl, or Cj-C^ alkylsulphonyl halide; 

3 4 5 

R : hydrogen, halogen or alkyl; R , R : hydrogen, 

halogen, cyano, nitro, alkyl, alkoxy, alkylthio, 

dialkylamino, phenyl or carbonyl, wherein the six last- 

mentioned groups can be substituted; X: O, S, NR , CO 

or CR^^R^^ Y: O. S. NR^^, CO or CR^^R^"^; 

R^^: optionally substituted pyrazole which is bonded in 
position 4 and carries a hydroxy or sulphonyloxy group 
in position 5. The invention also concerns: the salts of 
these 3-heterocyclyl-substituted benzoyl derivatives 
which can be used for agricultural purposes; processes 
and intermediate products for preparing these 
substances; agents containing them; and the use as 
herbicides of these derivatives or agents containing 
them. 
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(I] 



R3 



The invention concerns benzoyl 
derivatives of formula (I) in which the 
variables have the following meanings: 
R', R^ hydrogen, nitre, halogen, cyano, 
alky], alkyl halide. alkoxy, alkoxy halide. 
alkylthio, alkylthio halide, alkylsulphinyl, 
alkylsulphinyl halide. alkylsulphonyl. or 
Ci-C6 alkylsulphonyl halide; R^ hydrogen. 

halogen or alkyl; R^ R^: hydrogen, halogen, cyano, nitro, alkyl, alkoxy, alkyldiio. dialkylamino, phenyl or carbonyl, wherein the six 
last-mentioned groups can be substituted; X; O, S. NR^, CO or CR»OR»>; Y: O. S, NR>2 CO or CR'^Ri^. R'^: optionally substituted 
pyrazole which is bonded in position 4 and carries a hydroxy or sulphonyloxy group in position 5. The invention also concerns: the salts 
of these 3-heterocyclyl-5ubstituted benzoyl derivatives which can be used for agricultural purposes; processes and intermediate products 
for preparing these substances; agents containing them; and the use as herbicides of these derivatives or agents containing them. 

(57) Ztsaramenfossung 

Die Erfindung bedifft Bcnzoylderivate der Formei a), in der die Variablen folgende Bedeutungen haben: R', R^ Wassctstoff, 
Nitro. Halogen. Cyano, Alkyl. Halogenalkyl, Alkoxy, Halogcnalkoxy. Alkylthio. Halogenalkylthio. Alkylsulfinyl, Halogcnalkylsulfinyl, 
Alkylsulfonyl oder Ci-Cfi-Halogenalkylsulfonyl; R3 Wasscrstoff, Halogen oder Alkyl; R^ R^ Wasserstoff, Halogen, Cyano. Nitro, Alkyl. 
Alkoxy. Alkylthio. Dialkylamino, Phenyl oder C^arbonyl, wobei die 6 letztgenannten Resie substituiert sein kSnnen; X O, S. NR', CO 
Oder CR'OR»»; Y O. S. NR'^ CO oder CR'^R"^, R>^ gegebcnenfalls substimiertes in 4-StcUung vciknflpftcs Pyrazol, das in S-Slcllung 
eincn Hydroxy- oder Sulfonyloxy-Rest trftgt; sowie deren landwirtschafdich brauchbaren Salze; Verfahien und Zwischcnproduktc zur 
Herstellung der 3-HetcrocyclyK-«ubstituierten Bcnzoylderivate; Mittel. welche diesc cnthalten; sowie die Vcrwcndung dieser Dcrivatc oder 
diese enthaltenden Mittel zur Bekflmpf^g imerwQnschter Pflanzcn. 
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3-Heterocyclyl-substituted benzoyl derivatives 

U 

The present invention relates to 3-heterocyclyl-substituted 
benzoyl derivatives of the formula I 



10 




15 

where the variables have the following meanings: 

Rj-, r2 are hydrogen, nitro, halogen, cyano, Ci-Cg-alkyl, 

2^ Ci-Cg-haloalkyl, Ci-Ce-alkoxy, Cx-Ce-haloalkoxy, 

Ci-Cfi-alkylthio, Ci-Ce-haloalkylthio, 
Ci-Ce-alkylsulf inyl, Ci-Cs-haloalkylsulf inyl, 
Ci-Cg-alkylsulfonyl or Ci-Cg-haloalkylsulfonyl; 

25 

r3 is hydrogen, halogen or Ci-Cg-alkyl; 



r4, r5 are hydrogen, halogen, cyano, nitro, Ci-C4-alkyl, 

Ci-C4-alkoxy-Ci-C4-alkyl, di(Ci-C4-alkoxy)-Ci-C4- 
alkyl , di ( Ci-C4-alkyl ) -amino-Ci-C4-alkyl , 
[ 2 , 2-di (Ci-C4-alkyl) -l-hydrazino ] -Ci-C4-alkyl , 
Ci-C6-alkyliminooxy-Ci-C4-alkyl, Ci-C4-alkoxycarbonyl- 
Ci-C4-alkyl, Ci-C4-alkylthio-Ci-C4-alkyl, 
Ci-C4-haloalkyl , Ci-C4-cyanoalkyl , Ca-Ca-cycloalkyl , 
Ci-C4-alkoxy, Ci-C4-alkoxy-C2-C4-alkoxy , 
Ci-C4-haloalkoxy, hydroxyl, Ci-C4-alkylcarbonyloxy, 
Ci-C4-alkylthio, Ci-C4-haloalkylthio, 

di(Ci-C4-alkyl) amino, COR^, phenyl or benzyl, it being 
possible for the two last-mentioned substituents to be 
fully or partially halogenated and/or to have attached 
to them one to three of the following groups: 
nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, Ci-C4-alkoxy 
or Ci-C4-haloalkoxy; 



45 or 
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2 

r4 and r5 together form a C2-C6-alkanediyl chain which can be 

mono- to tetrasubstituted by Ci-C4-alkyl and/or which 
can be interrupted by oxygen or by a nitrogen which is 
unsubstituted or substituted [lacufna] Ci-C4-al3cyl; 

5 

or 



10 



r4 and r5 together with the corresponding carbon form a carbonyl 
or thiocarbonyl group; 



Rfi is hydrogen, Ci-C4-alkyl, Ci-C4-haloal)cyl, Ci-C4-alkoxy, 

Ci-C4-alkoxy-C2-C4-alkoxy, Ci-C4-haloalkoxy, 
C3-C6-alkenyloxy, Ca-Ce-alkynyloxy or NR^R^; 

15 

R'' is hydrogen or Ci-C4-alkyl; 

r8 is Ci-C4-alkyl; 

20 

X is O, S, NR9, CO or CR^OrII; 

y is O, S, NRi2^ CO or CR^^R^^; 

25 r5, r12 are hydrogen or Ci-C4-alkyl; 

Rio, Rii, Ri3, Ri4 are hydrogen, Ci-C4-alkyl, Ci-C4-haloalkyl, 
Cx-C4-alkoxycarbonyl, Cx-C4-haloalkoxycarbonyl or 

CONR7r8; 

30 

or 

r4 and r9 or R^ and R^o or r5 and Ri2 or r5 and Ri3 together form a 
35 C2-C6-alkanediyl chain which can be mono- to 

tetrasubstituted by Ci-C4-alkyl and/or interrupted by 
oxygen or by a nitrogen which is unsubstituted or 
substituted [lacuna] Ci-C4-alkyl; 

40 r15 is a pyrazole of the formula II which is linked in the 

4-position 



45 
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'N^ ^ 0 
I I 
Rl6 z 



tt II 



where 

10 



Ri6 is Ci-Cg-alkyl; 



Z is H or S02R^*'; 

15 Ri7 is Ci-C4-alkyl, Ci-C4-haloaIkyl, phenyl or 

phenyl which is partially or fully halogenated 
and/or has attached to it one to three of the 
following groups: 

nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, 
20 Ci-C4-alkoxy or Ci-C4-haloalkoxy ; 

Ris is hydrogen or Ci-Ce-alkyl; 

22 where X and Y are not simultaneously oxygen or sulfur; 

and [sic] 



with the exception of 4-[2-chloro-3-(4 ,5-dihydroisoxazol-3-yl)- 
30 4-inethylsulfonylben2oyll-l-ethyl-5-hydroxy-lH-pyra201e, 

4-1 2-chloro-3- ( 4 , S-dihydroisoxazol-S-yl ) -4-methylsulf onyl- 
benzoyl 1 -1 , 3 -dimethy 1-5 -hydroxy- IH-pyrazole, 
4-[ 2-chloro-3- ( 5-cyano-4 , 5-dihydroisoxazol-3-yl ) -4-methyl- 
sulf onylbenzoyl ] -1 , 3-dimethyl-5-hydroxy-lH-pyrazole, 
35 4-[ 2-chloro-3-( 4, 5-dihydrothiazol-2-yl) -4-methylsulf onylbenzoyl ]- 
l,3-ddLmethyl-5-hydroxy-lH-pyra201e and 

4- [ 2-chloro-3- ( thia2oline-4 , 5-dion-2-yl ) -4-methylsulf onyl- 
benzoyl ] -1 , 3-dimethyl-5-hydroxy-lH-pyrazole ; 

or the agriculturally useful salts thereof. 

The invention furthermore relates to processes and intermediates 
for the preparation of compounds of the formula 1/ to 
compositions comprising them, and to the use of these derivatives 
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or compositions comprising them for the control of harmful 
plants • 

f 

Pyrazol-4-yl-benzoyl derivatives have been disclosed in the 
^ literature^ for example in* WO 96/26206. 

However/ the herbicidal properties of the compounds which have 
been known to date and their compatibility properties regarding 
crop plants are only moderately satisfactory. 

It is an object of the present invention to provide novel, in 
paxticular herbicidally active, compounds which have improved 
properties. 

15 

We have found that this object is achieved by the 3-hetero- 
cyclyl-substituted benzoyl derivatives of the formula I and by 
their herbicidal activity. 

We have furthermore found herbicidal compositions which comprise 
the compounds I and which have a very good herbicidal activity. 
Moreover, we have found processes for the preparation of these 
compositions and methods of controlling undesirable vegetation 
using the compounds X. 

25 

Depending on the substitution pattern, the compounds of the 
formula I can contain one or more chiral centers, in which case 
they exist as enantiomer or diastereomer mixtures- The present 
2^ invention relates to the pure enantiomer s or diastereomer s and to 
the mixtures thereof. 

The compounds of the formula I may also exist in the form of 
their agriculturally useful salts, the type of salt generally 
35 being of no importance. In general, suitable salts are the salts 
of those cations or the acid addition salts of those acids whose 
cations, or anions, respectively, do not adversely affect the 
herbicidal activity of the compounds I. 

40 Suitable cations are, in particular, ions of the alkali metals, 
preferably lithium, sodium and potassium, of the alkaline earth 
metals, preferably calcium and magnesium, and of the transition 
metals, preferably manganese, copper, zinc and iron, and also 
ammonium, it being possible in this case, if desired, for one to 

45 four hydrogen atoms to.be replaced by Ci-C4-alkyl, hydroxy- 
Ci-C4-alkyl, Ci-C4-alkoxy-Cx-C4-alkyl, 

hydroxy-Ci-C4-alkoxy-Ci-C4-alkyl, phenyl or benzyl, preferably 
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15 



20 



25 



30 



5 

ammonium, dimethylammonium, diisopropylammonium, 
tetramethylammonium, tetrabutylammonium, 
2-(2-hydroxyeth-l-oxy)eth-l-ylammonium, tf 
di ( 2 -hydroxyeth-l-yl) ammonium, trimethylbenzylammonium, in 
addition phosphonium ions, sulfonium ions, preferably 
tri{Ci-C4-alkyl)sulfonium and sulfoxonium ions, preferably 
tri{Ci-C4-alkyl) sulfoxonium. 

Anions of useful acid addition salts are mainly chloride, 
bromide, fluoride, hydrogen" sulfate, sulfate, dihydrogen 
phosphate, hydrogen phosphate, nitrate, hydrogen carbonate, 
carbonate, hexaf luorosilicate, hexaf luorophosphate, benzoate, and 
the anions of Ci-C4-al}canoic acids, preferably formate, acetate, 
propionate and butyrate • 

The orgsinic moieties mentioned for the substituents R^-Ris or as 
radicals on phenyl rings are collective terms for individual 
enumerations of the individual group members . All hydrocarbon 
chains, ie. all alkyl, haloalkyl, cyanoalkyl, alkoxy, haloalkoxy, 
alkyliminooxy, alkylcarbonyloxy, alkylthio, haloalkylthio, 
alkylsulf inyl, haloalkylsulf inyl, alkylsulf onyl, 
haloalky Isulf onyl , alkoxycarbonyl , haloalkoxycarbonyl , 
alkenyloxy, alkynyloxy, dialkylamino, dialkylhydrazino, 
alkoxy alkyl , hydroxyalkoxyalkyl, dialkoxyalkyl , alkylthioalkyl, 
dialkylaminoalky 1 , dialky Ihydrazinoalky 1 , alkyliminooxyalkyl , 
alkoxycarbonylalkyl and alkoxyalkoxy moieties, can be 
straight-chain or branched. Unless otherwise specified, 
halogenated substituents preferably have attached to them one to 
five identical or different halogen atoms. The meaning of halogen 
is in each case fluorine, chlorine, bromine or iodine. 



Other examples of meanings are: 



35 - Ci-C4-alkyl and the alkyl moieties of di- (Ci-C4-alkoxy)- 

Ci-C4-alkyl , [ 2 , 2-di ( Ci-C4-alkyl ) -1-hydrazino ] -Ci-C4-alkyl , 
Ci-C6-alkyliminooxy-Ci-C4-alkyl, hydroxy-Ci-C4-alkoxy- 
Ci-C4-alkyl and Ci-C4-alkylcarbonyloxy : for example methyl, 
ethyl, propyl, 1-methylethyl, butyl, 1-methylpropyl, 

40 2-methylpropyl and 1, 1-dimethylethyl; 



Ci-Cfi-alkyl: Ci-C4-alkyl as mentioned above and, for example, 

penty 1 , 1-methylbuty 1 , 2 -methy Ibuty 1 , 3 -methy Ibuty 1 , 

2, 2-diniethylpropyl, 1-ethylpropyl, hexyl, 1, 1-dimethylpropyl, 

1, 2-dimethylpropyl, 1-methylpentyl, 2-methylpentyl, 

3 -me t hy Ipentyl , 4 -methy Ipentyl , 1,1 -dimethy Ibutyl , 

1, 2-dimethylbutyl, 1 , 3-dimethy Ibuty 1, 2,2-dimethylbutyl, 
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40 - 



2 , 3 -dimethylbutyl , 3,3 -dimethy Ibuty 1 , 1-ethylbuty 1 , 
2-ethylbutyl, 1, 1,2-triinethylpropyl, l-ethyl-l-methylpropyl 
and l-ethyl-3-methylpropyl; ^, 

Ci-C4-haloalkyl: a Ci-C4-alkyl radical. as mentioned above 
which is partially or fully substituted by fluorine, 
chlorine, bromine and/or iodine, for example chloromethyl, 
dichloromethyl , trichloromethyl , f luoromethyl , 
dif luoromethyl, trif luoromethyl, chlorof luoromethyl, 
dichlorof luoromethyl, chlorodif luoromethyl, 2-f luoroethyl, 
2-chloroethyl, 2-bromoethyl, 2-iodoethyl, 2 ,2-dif luoroethyl, 
2,2, 2-tr if luoroethyl , 2 -chloro-2 -f luoroethyl , 

2- chloro-2 , 2 -dif luoroethyl, 2 , 2-dichloro-2-f luoroethyl , 

2.2. 2- trichloroethyl, pentaf luoroethyl, 2-f luoropropyl, 

3- f luoropropyl, 2 , 2-dif luoropropyl, 2 , 3-dif luoropropyl, 
2 -chloropropyl , 3 -chloropropy 1 , 2,3 -dichloropropyl , 
2-bromopropyl, 3-bromopropyl , 3,3, 3 -tr if luoropropyl, 

3.3.3 - trichloropropyl , 2,2,3,3, 3 -pentaf luoropropyl , 
heptaf luoropropyl , 1- ( f luoromethyl ) -2-f luoroethyl , 

1 - ( chloromethyl ) -2 -chloroethy 1 , 1- ( bromomethy 1 ) -2-bromoethyl , 

4- f luorobutyl, 4-chlorobutyl, 4-bromobutyl and 
nonaf luorobutyl ; 

Ci-Cg-haloalkyl: Ci-C4-haloal)cyl as mentioned above and, for 
example , 5-f luoropentyl , 5-chloropentyl , 5-bromopentyl , 

5- iodopentyl, undecaf luoropentyl, 6-f luorohexyl, 

6- chlorohexyl, 6-bromohexyl, 6-iodohexyl and 
dodecaf luorohexyl ; 

Ci-C4-cyanoalkyl: for example cyanomethyl, 1-cyanoeth-l-yl, 

2 - cyanoe th- 1 -y 1 , 1 -cy anopr op - 1 -y 1 , 2 -cy anopr op- 1 -y 1 , 

3- cyanoprop-l-yl , l-cyanoprop-2-yl , 2-cyanoprop-2-yl , 
1 -cy anobut- 1 -y 1 , 2 -cy anobu t- 1 -y 1 , 3 -cy anobut- 1 -y 1 , 

4 - cy anobut- 1-yl , 1-cy anobut-2 -y 1 , 2 -cyanobut-2 -y 1 , 

1- cyanobut-3-yl, 2-cyanobut-3-yl, l-cyano-2-methylprop-3-yl, 

2 - cyano-2 -me thylprop-3 -y 1 , 3 -cy ano-2 -methy Ipr op-3 -y 1 and 
2 -cyanomethy lprop-2 -y 1 ; 

Ci-C4-alkoxy and the .alkoxy moieties of di-(Ci-C4-alkoxy)- 
Ci-C4-alkyl and hydroxy-Ci-C4-alkoxy-Ci-C4-alkyl: for example 
methoxy, ethoxy, propoxy, 1 -methy lethoxy, butoxy, 
1-methylpropoxy, 2-methylpropoxy and 1, 1 -dime thy lethoxy; 



45 



Cj-Ce-alkoxy : Ci-C4-alkoxy as mentioned above and, for 
example, pentoxy, 1 -methy Ibutoxy, 2-methylbutoxy, 
3-methoxylbutoxy , 1 , 1-dimethylpropoxy , 1 , 2 -dimethy Ipr opoxy. 
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2 , 2-diinethylpropoxy , 1-ethylpropoxy, hexoxy , 1-methylpentoxy, 
2 -me thy Ipe ntoxy , 3 -methy Ipentoxy , 4 -methy Ipentoxy , 

1 . 1 - dime thy Ibutoxy, 1,2 -dime thy Ibutoxy, rj. , 3-dimethylbutoxy, 

2 . 2- dimethylbutoxy , 2 , 3-dimethylbutoxy , 3 , 3-dimethylbutoxy, 
5 1-ethylbutoxy , 2-ethylbutoxy, 1,1, 2-trimethylpropoxy , 

1,2,2-trimethylpropoxy, 1-ethyl-l-methylpropoxy and 
1 -ethyl -2 -me thy Ipr opoxy ; 



Ci-C4-haloalkoxy : a Ci-C4-alkoxy radical as mentioned above 
which is partially or fully substituted by fluorine, 
chlorine, bromine and/or iodine, for example f luoromethoxy, 
dif luoromethoxy, trif luoromethoxy, chlorodif luoromethoxy, 
bromodif luoromethoxy, 2-f luoroethoxy, 2-chloroethoxy, 
2-brbmomethoxy , 2-iodoethoxy , 2 , 2-dif luoroethoxy, 
2 , 2 , 2-trif luoroethoxy, 2-chloro-2-f luoroethoxy , 

2- chlorp-2 , 2-dif luoroethoxy, 2 , 2-dichloro-2-f luoroethoxy , 

2.2. 2- trichloroethoxy , pentaf luoroethoxy , 2-f luoropr opoxy , 

3 - f luor opropoxy , 2 -chloropropoxy , 3 -chloropr opoxy , 
2-bromopropoxy , 3-bromopropoxy , 2 , 2-dif luor opropoxy , 
2 , 3-dif luoropropoxy , 2 , 3-dichloropropoxy , 

3.3. 3 - trif luoropropoxy , 3 , 3 , 3-trichloropropoxy , 
2,2,3,3, 3-pentaf luoropropoxy , he ptaf luoropropoxy , 
1 - ( f luoromethy 1 ) -2 -f luoroethoxy , 

1 - ( chloromethyl ) -2 -chloroethoxy , 

1 - ( br omomethy 1 ) -2 -bromoe thoxy , 4 - f luorobutoxy , 

4- chlorobutoxy, 4-bromobutoxy and nonaf luorobutoxy; 



Ci-Ce-haloalkoxy: Ci-C4-haloalkoxy as mentioend above and, for 
example , 5 -f luoropentoxy , 5 -chlor opentoxy , 5 -bromopentoxy , 

5- iodopentoxy, undecaf luoropentoxy, 6-f luorohexoxy, 

6- chlorohexoxy, 6-bromohexoxy, 6-iodohexoxy and 
dodecaf luorohexoxy ; 

Ci-Cs-alkyliminooxy and the Ci-Ce-akyliminooxy moieties of 
Ci-C6-alkyliminooxy-Ci-C4-alkyl: for example methy liminooxy, 
e t hy 1 iminooxy , 1 -pr opy 1 iminooxy , 2 -propy liminooxy , 
1-buty liminooxy, 2 -butyl iminooxy, 2-methylprop-l-yliminooxy, 

1- pentyliminooxy, 2 -pent y liminooxy, 3 -penty liminooxy, 
3 -me thy lbut-2 -y liminoxy , 2 -methy Ibut- 1-y liminooxy , 
3-methylbut-l-yliminooxy , 1-hexy liminooxy, 2 -Hexy liminooxy, 
3-hexyliminooxy, 2 -methy lpent-1-y liminooxy, 

3 - me thy Ipent - 1 -yl iminooxy , 4 -met hy Ipent- 1 -y liminooxy , 

2- ethylbut-l-yliminooxy, 3-ethylbut-l-yliminooxy , 

2, 3-dimethylbut-l-yliminooxy , 3-methylpent-2-yliminooxy , 

4- methylpent-2-yliminooxy and 3, 3-dimethylbut-2-yliminooxy ; 
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Ci-C4-alkylthio: for example methylthio, ethylthio, 

propy Ithio , 1-methylethylthio , buty Ithio , 1-methy Ipropylthio , 

2- inethylpropylthio and 1 , l-dimethylethyl£^io; 

Ci-Cg-alkylthio: Ci-C4-alkylthio as mentioned cibove and, for 
example , penty Ithio , 1 -methylbuty Ithio , 2 -me thy Ibuty Ithio , 

3- methylbuty Ithio , 2 , 2-dimethylpropylthio , 1-ethy Ipropylthio , 
hexy Ithio, 1, 1-dimethy Ipropylthio, 1, 2-dimethylpropylthio, 
1-methy Ipenty Ithio , 2 -me thylpenty Ithio , 3 -methylpenty Ithio , 

4- methylpentylthio, 1, 1-dimethy Ibuty Ithio, 

1, 2 -dimethy Ibuty Ithio, 1 , 3-dimethylbutylthio, 

2 . 2 - dimethy Ibuty Ithio , 2,3 -dimethy Ibuty Ithio , 

3 . 3- dimethylbutylthio, 1-ethy Ibuty Ithio, 2-ethylbutylthio, 
1,1, 2 -trimethy Ipropylthio, 1,2, 2 -trimethy Ipropylthio, 

1- ethyl-l-methylpropylthio and l-ethyl-2-methy Ipropylthio; 

Ci-C4-haloalky Ithio: a Ci-C4-alky Ithio radical as mentioned 
above, which is partially or fully substituted by fluorine, 
chlorine, bromine and/or iodine, for example 
fluoromethy Ithio, dif luoromethylthio, trifluoromethy Ithio, 
chlorodifluororae thy Ithio, bromodif luoromethylthio, 

2- f luorethylthio, 2-chloroethylthio, 2-bromoethylthio, 
2-iodoethy Ithio , 2,2 -dif luoroethylthio , 

2.2. 2- tr if luoroethylthio , 2,2 , 2-trichloroethy Ithio , 
2-chloro-2-f luoroethylthio, 2-chloro-2 , 2-dif luoroethylthio, 
2 , 2 -dichloro-2-f luoroethylthio, pent af luoroethylthio , 

2 - f luoropr opy Ithio , 3 -fluoropropy Ithio , 2 -chloropropy Ithio , 

3- chloropropy Ithio, 2-bromopropylthio, 3-bromopropylthio, 

2 . 2- dif luoropropy Ithio, 2 , 3-difluoropropy Ithio, 

2 . 3 - dichlor opr opy 1 thio , 3,3,3 -tr if luoropr opy It hio , 

3.3. 3- trichloropropylthio, 2,2,3,3 , 3-pent.af luoropropylthio , 
heptaf luoropropy Ithio, l-(fluoromethyl) -2-f luoroethylthio, 
1 - ( chloromethyl ) -2-chloroethylthio , 

1- (bromomethyl ) -2-bromoethylthio, 4-f luorobutylthio, 

4- chlorobuty Ithio, 4-bromobutylthio and nonaf luorobutylthio; 

Ci-Cs-haloalky Ithio: Ci-C4-haloalkylthio as mentioned above 
and, for example, 5-f luoropentylthio, 5-chloropentylthio, 

5- bromopentylthio, 5-iodopentylthio, undecaf luoropentylthio, 

6- fluorohexy Ithio, 6-chlorohexy Ithio, 6-bromohexylthio, 
6-iodohexylthio and dodecafluorohexy Ithio; 

d-Cg-alkylsulf inyl (Ci-C6-alkyl-S(=0)-) : for example 
methy Isulf inyl , ethy Isulf inyl , propylsulf inyl , 

1- methy lethylsulfinyl, butylsulf inyl, 1-methy Ipropylsulf inyl, 

2- methylpropylsulf inyl, 1 , 1-dimethylethylsulf inyl. 
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pentylsulf inyl, l-methylbutylsulf inyl/ 2-methylbutylsulf inyl, 
3-methylbutylsulf inyl, 2, 2-diinethylpropylsulf inyl, 
1-ethylpropylsulf inyl , 1 , 1-dimethylpropylpulf inyl , 

1 .2- diinethylpropylsulf inyl, hexylsulf inyl, 
l-methylpentylsulf inyl , 2-methylpentylsulf inyl, 
3-methylpentylsulf inyl, 4-methylpentylsulf inyl, 

1 . 1- dimethylbutylsulf inyl , 1 , 2-dimethy Ibuty Isulf inyl , 

1 . 3- dimethylbutylsulf inyl , 2 , 2-dimethy Ibutylsulf inyl , 
2 , 3-diinethylbutylsulf inyl, 3 , 3-dimethylbutylsulf inyl, 
1-ethylbutylsulf inyl, 2 -ethy Ibuty Isulf inyl, 

1,1,2 -trimethylpropy Isulf inyl , 1,2, 2-tr dLmethylpropylsulf inyl , 
1 -e thy 1 - 1 -me thy Ipr opy Isulfinyl and 

1- ethyl-2-methylpropylsulf inyi ? 

Ci-Cs-haloalky Isulf inyl: [lacuna] Ci-Ce-alkylsulf inyl radical 

as mentioned above which is partially or fully substituted by 

fluorine, chlorine, bromine and/or iodine, for example 

f luoromethylsulf inyl , dif luoromethylsulf inyl , 

trif luoromethylsulf inyl , chlorodif luoromethylsulf inyl , 

bromodif luoromethylsulf inyl, 2-f luoroethylsulf inyl, 

2 - chloroethy Isulf inyl, 2 -bromoethy Isulf inyl, 
2-iodoethylsulf inyl, 2 , 2-dif luoroethylsulf inyl, 

2 . 2 . 2- trif luoroethylsulf inyl , 2,2 , 2-trichloroethy Isulf inyl, 
2-chloro-2-f luoroethylsulf inyl, 

2-chloro-2 , 2-dif luoroethylsulf inyl, 

2 . 2- dichloro-2-f luoroethylsulf inyl, pentaf luoroethylsulf inyl, 
2-f luoropropy Isulf inyl, 3-fluoropropy Isulf inyl, 

2 -chloropropy Isulf inyl, 3 -chloropropy Isulf inyl, 
2-bromopropylsulf inyl, 3-bromopropylsulf inyl, 

2 . 2- dif luoropropy Isulf inyl, 2, 3-dif luoropropylsulf inyl, 

2. 3- dichloropropylsulf inyl, 3,3, 3-trif luoropropylsulf inyl, 

3 . 3 . 3- trichloropropylsulf inyl, 
2,2,3,3, 3-pentaf luoropropylsulf inyl, 
heptaf luoropropylsulf inyl , 
l-(fluoromethyl) -2-f luoroethylsulf inyl, 
l-(chloromethyl)-2-chloroethylsulfinyl, 

1- ( bromomethyl ) -2-bromoethy Isulf inyl , 4-fluorobuty Isulf inyl , 

4 - chlorobuty Isulf inyl , 4 -bromobutylsulf iny 1 , 
nonaf luorobutylsulf inyl, 5-f luoropentylsulf inyl, 

5- chloropentylsulf inyl , 5-bromopentylsulf inyl , 

5- iodopentylsulf inyl, undecaf luoropentylsulf inyl, 

6- fluorohexy Isulf inyl , 6-chlorohexylsulf inyl , 
6-bromohexylsulf inyl, 6-iodohexy Isulf inyl and 
dodecaf luorohexylsulf iny 1 ; 
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Ci-Ce-alkylsulfonyl (Ci-C6-alkyl-S( =0) 2-) : for example 
methylsulfonyl, ethylsulf onyl, propylsulfonyl, 

1- methylethylsulf onyl , butylsulf onyl , l-i^ethylpropylsulf onyl , 

2- methylpropylsulfonyl, 1 , l-dimethylethylsulfonyl, 

5 pentylsulfonyl, l-methylbutylsulf onyl, 2-methylbut:ylsulf onyl, 

3- methylbutyl3ulfonyl, 1, l-dimethylpropylsulfonyl, 

1 , 2-diinethylpropylsulf onyl , 2 , 2-dimethylpropylsulf onyl , 

1- ethylpropylsulfonyl, hexylsulf onyl, 1-methylpentylsulf onyl, 

2- niethylpentylsulfonyl, 3-methylpentylsulf onyl , 

10 4 -methylpentylsulf onyl , 1 , l-dimethylbutylsulf ony 1 , 

1 , 2-diinethylbutylsulf onyl , 1,3 -dimethylbuty Isulf ony 1 , 

2 . 2- dimethylbutylsulf onyl , 2 , 3-diinethylbutylsulf onyl , 

3 . 3 - dimethylbuty Isulf onyl , 1-ethylbuty Isulf ony 1 , 
2-ethylbutylsulfonyl, 1, 1,2-trimethylpropylsulfonyl, 

15 1,2,2-trinethylpropylsulfonyl, 1-ethyl-l-methylpropylsulfonyl 

and l-ethyl-2-methylpropylsulfonyl; 

Ci-Cs-haloalkylsulfonyl: a Ci-Cs-alkylsulf onyl radical as 
mentioned above which is pairtially or fully substituted by 

20 fluorine, chlorine, bromine and/or iodine, for example 

fluoromethylsulfonyl, dif luoromethylsulfonyl, 
trif luoromethylsulfonyl, chlorodif luoromethylsulfonyl, 
bromodif luoromethylsulfonyl, 2-f luoroethylsulfonyl, 
2-chloroethylsulfonyl, 2-bromoethylsulf onyl, 

25 2-iodoethylsulfonyl, 2, 2.dif luoroethylsulfonyl, 

2,2, 2-trif luoroethylsulfonyl, 2-chloro-2-f luoroethylsulfonyl, 
2-chloro-2 , 2 -dif luoroethylsulfonyl, 
2 , 2-dichloro-2-f luoroethylsulfonyl, 

2,2, 2-trichloroethylsulf onyl, pentaf luoroethylsulfonyl, 
30 2-f luoropropylsulf onyl, 3-f luoropropylsulf onyl, 

2-chloropropylsulfonyl, 3-chloropropylsulfonyl, 
2 -bromopropylsulf onyl , 3 -bromopropy Isulf onyl , 

2 . 2 - dif luoropropylsulf onyl, 2 , 3-dif luoropropylsulf onyl, 

2 . 3- dichloropropylsulf onyl , 3,3, 3-tr if luoropropylsulf onyl , 
35 3,3,3-trichloropropylsulfonyl, 

2,2,3,3 , 3-pentaf luoropropylsulf onyl , 
heptaf luoropropylsulf onyl , 

1 - ( f luoromethyl ) -2-f luoroethylsulfonyl, 1- ( chloromethyl ) -2- 
chloroethylsulfonyl, l-{bromomethyl)-2-bromoethylsulfonyl, 
*0 4 -fluorobuty Isulf onyl, 4-chlorobutylsulfonyl, 

4 -bromobuty Isulf onyl , nonaf luorobutylsulf onyl , 
5-f luoropeiitylsulfonyl, 5-chloropentylsulfonyl, 

5- bromopentylsulfonyl, 5 -iodopenty Isulf onyl, 

6- f luorohexylsulfonyl, 6-bromohexylsulfonyl, 

^5 6-iodohexylsulf onyl and dodecaf luorohexylsulfonyl; 
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Ci-C4"alkoxycarbonyl: for example methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl, l-methylethoxycarbonyl, 
butoxycarbonyl, l-methylpropoxycarbonyl/ 
2-inethylpropoxycarbonyl and 1, l-dimethoxycarbonyl;. 

Ci-C4-haloal}coxycsLrbonyl: a Ci-C4-alkoxycarbonyl as mentioned 

above which is partially or fully substituted by fluorine, 

chlorine, bromine and/or iodine, for example 

f luoromethoxycarbonyl , dif luoromethoxycarbonyl , 

trif luoromethoxycarbonyl, chlorodif luoromethoxycarbonyl, 

bromodif luoromethoxycarbonyl , 2-f luoroethoxycarbonyl , 

2-chloroethoxyc£urbonyl, 2-bromoethoxycarbonyl , 

-2-iodoethoxycarbonyl , 2 , 2 -dif luoroethoxycarbonyl , 

2,2,2 -trif luoroethoxycarbonyl , 

2-chloro-2-f luoroethoxycarbonyl, 

2-chloro-2 , 2-dif luoroethoxycarbonyl, 

2 , 2-dichloro-2-f luoroethoxycarbonyl, 

2.2. 2- trichloroethoxycarbonyl, pentaf luoroethoxycarbonyl, 
2-f luoropropoxycarbonyl, 3-f luoropropoxycarbonyl, 
2-chloropropoxycarbonyl , 3-chloropropoxycarbonyl, 

2 -bromopropoxycarbony 1 , 3-bromopropoxycaurbonyl , 

2 . 2- dif luoropropoxycarbonyl , 2 , 3-dif luoropropoxycarbonyl , 

2 . 3- dichloropropoxycarbonyl, 3,3, 3 -trif luoropropoxycarbonyl , 

3 . 3 . 3 - tr ichloropropoxycarbonyl , 
2,2,3,3, 3 -pentaf luoropropoxycarbonyl , 
heptaf luoropropoxycarbonyl , 
1- ( f luoromethyl ) -2-f luoroethoxycarbonyl , 
1- < chloromethyl ) -2-chloroethoxycarbonyl , 

1- (bromomethyl ) -2-bromoethoxycarbonyl r 
4-f luorobutoxycarbonyl, 4-chlorobutoxycarbonyl, 
4-bromobutoxycarbonyl and 4-iodobutoxycarbonyl; 

C3-C6-alkenyloxy: for example prop-l-en-l-yloxy , 
prop-2-en-l-yloxy, 1-methylethenyloxy , buten-l-yloxy , 
buten-2-yloxy, buten-3-yloxy, 1-methylprop-l-en-l-yloxy, 

2 - met hy Ipr op- 1 -en- 1 -y loxy , 1 -me thy Iprop- 2 -e n- 1 -y loxy , 
2-methylprop-2-en-l-yloxy, penten-l-yloxy, penten-2-yloxy, 
penten-3 -yloxy , penten-4 -y loxy , 1 -me thy Ibut- 1 -en- 1 -y loxy , 

2 - methy lbut-1 -en- 1-yloxy , 3 -methy Ibut - 1-en- 1-y loxy , 

1- methylbut-2-en-l-yloxy, 2 -methylbut-2 -en- 1-yloxy, 

3 - methylbut-2 -en - 1 -yloxy , 1-methy Ibut- 3 -en- 1 -yloxy , 

2- methylbut-3-en-l-yloxy, 3-methylbut-3-en-l-yLoxy, 

1. 1- dimethylprop-2-en-l-yloxy, 1,2-dimethylprop-l-en-l-yloxy 

1.2- dimethylprop-2-en-l-yloxy, l-ethylprop-l-en-2-yloxy, 
l-ethylprop-2-en-l-yloxy, hex-l-en-l-yloxy , hex-2-en-l-yloxy 
hex- 3 -en- 1-yloxy, hex-4-en-l-yloxy , hex-5-en- 1-yloxy, 
1-methy lpent-1-en-l-yloxy, 2-methylpent-l-en-l-yloxy, 
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3-inethylpent-l-en-l-yloxy, 4-methylpent-l-en-l-yloxy, 
l-inethylpent-2-en-l-yloxy, 2-methylpent-2-en-l-yloxy, 
3 -methy Ipent -2 -en- 1 -y loxy , 4 -methy Ipent t 2 -en- 1 -y loxy , 
1-methy lpent-3 -en- 1 -y loxy , 2 -methy lpent-3 -en- 1-y loxy , 
5 3-methylpent-3-en-l-yloxy, 4-methylpent-3-en-l-yloxy, 

1-methy lpent-4-en-l-yloxy, 2-methylpent-4-en-l-yloxy, 
3 -methy lpen-t-4 -en- 1 -y loxy , 4 -methy lpent-4 -en- 1 -y loxy , 

1. 1- dimethylbut-2-en-l-yloxy, 1, I-dimethylbut-3-en-l-yloxy, 

1. 2- dimethylbut-l-en-l-yloxy, 1, 2-dimethylbut-2-en-l-yloxy, 
10 1 , 2-dimethylbut-3-en-l-yloxy/ 1, 3-diniethylbut-l-en-l-yloxy, 

1 . 3- diinethylbut-2-en-l-yloxy , 1 , 3-dimethylbut-3-en-l-yloxy, 

2 . 2- diiiiethylbut-3-en-l-yloxy , 2 ,.3-diitiethylbut-l-en-l-yloxy , 

2 . 3- dimethylbut-2-en-l-yloxy, 2 , 3-dimethylbut-3-en-l-yloxy , 
3 , 3-dimethylbut-l-en-l-yloxy , 3 r 3-dimethylbut-2-en-l-yloxy , 

15 1-ethylbut-l-en-l-yloxy, l-ethylbut-2-en-l-yloxy, 

1- ethylbut-3-en-l-yloxy, 2-ethylbut-l-en-l-yloxy, 

2 - e thy lbut-2 -en- 1 -y loxy , 2 -ethy lbut-3 -en- 1 -y loxy , 
1 , 1 , 2-triinethylprop-2-en-l-yloxy , 

1 -ethy 1- 1-methy lprop-2 -en- 1-y loxy , 
20 l-ethyl-2-methylprop-l-en-l-yloxy and 

l-ethyl-2-methylprop-2-en-l-yloxy; 

Ca-Ce-alkynyloxy : for example prop-l-yn-l-yloxy, 
prop-2-yn-l-yloxy, but-l-yn-l-yloxy, but-l-yn-3-yloxy, 
25 but-l-yn-4-yloxy, but-2-yn- 1-y loxy, pent-l-yn-l-yloxy, 

pent-l-yn-3-yloxy, pent-l-yn-4-yloxy, pent-l-yn-5-yloxy, 
pent-2-yn-l-yloxy, pent-2-yn-4-yloxy, pent-2-yn-5-yloxy , 

3- methylbut-l-yn-3-yloxy, 3-methylbut-l-yn-4-yloxy, 
hex-l-yn-l-yloxy, hex-l-yn-3-yloxy, hex-l-yn-4-yloxy , 

30 hex-l-yn-5-yloxy, hex-l-yn-6-yloxy/ hex- 2 -yn- 1-y loxy, 

hex-2-yn-4-yloxy, hex-2-yn-5-yloxy, hex-2-yn-6-yloxy, 
hex- 3 -yn- 1-y loxy, hex-3-yn-2-yloxy, 

3 -me thy Ipent- 1 -yn - 1 -y loxy , 3 -me thy Ipent- 1 -yn-3 -y loxy , 

3 - me thylpent - 1 -yn-4 -y loxy , 3 -methy Ipent- 1 -y n-5 -y loxy , 

35 4 -methy Ipent- 1-yn-l-yloxy, 4-methylpent-2-yn-4-yloxy and 

4- methylpent-2-yn-5-yloxy; 



40 



45 



di(Ci-C4-alkyl) amino: for example N,N-dimethylamino, 

N,N-diethylamino, N,N-dipropylamino, 

N , N-di ( 1-methylethyl ) amino , N , N-dibuty lamino , 

N , N-di ( 1-methy Ipropyl ) amino , N , N-di ( 2 -methylpropyl ) amino , 

N , N-di (1,1 -dimethylethy 1 ) aimino , N-ethyl-N-me thylamino , 

N-methy 1-N-propylamino , N-methy 1-N- ( 1-methylethyl ) amino , 

N-butyl-N-methylamino , N-methyl-N- ( 1 -methylpropyl ) amino , 

N-methy 1-N- ( 2 -methylpropyl ) amino, 

N-( 1, 1-dimethylethyl )-N -methy lamino, N-ethyl-N-propylamino, 
N-ethyl-N- ( 1-methylethyl ) amino, N-butyl-N-ethylamino , 
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N-ethyl-N- ( 1-methylpropyl ) amino , 
N-ethy 1-N- ( 2 -methy Ipropy 1 ) amino , 
N-ethyl-N- ( 1 , 1-dimethy lethyl ) amino , 

N- ( 1-methylethyl) -N-propylamino, N-butyl-ll'-propylamino, 
5 N- ( 1-methylpropyl) -N-propylamino, 

N- { 2 -methy Ipropy 1 ) -N -propylamine , 

N- ( 1 , 1-dimethy lethyl ) -N-propyl amino, 

N-butyl-N- ( 1-methylethy 1 ) amino , 

N- ( 1 -methy lethyl ) -N- ( 1 -methy Ipropy 1 ) amino , 
10 N-(l-methylethyl)-N-(2-methylpropyl)amino, 

N- ( 1 , 1-dimethy lethyl ) -N- ( 1 -methy lethyl ) amino , 

N-butyl-N- ( 1-methylpropyl ) amino , 

N-butyl-N- (2-methy Ipropy 1 ) amino, 

N-butyl-N- (1 ,1-dimethyle thy 1) amino 
15 N- ( 1-methylpropyl ) -N- { 2 -methy Ipropy 1 ) amino , 

N- ( 1 , 1-dimethylethyl ) -N- ( 1-methylpropyl ) amino and 

N- ( 1 , 1-dimethylethyl ) -N- ( 2 -methy Ipropy 1 ) amino ; 

[2,2-di(Ci-C4-alkyl)-l-hydrazino] , and the dialkylhydrazino 
20 moieties of t2,2-di{Ci-C4-alkyl)-l-hydrazinol-Ci-C4-alkyl: for 

example 2,2-dimethylhydrazino-l, 2,2-diethylhydrazino-l, 
2,2-dipropylhydrazino-l, 2, 2-di (1-methy lethyl )-l-hydrazino, 
2 , 2-dibutylhydrazino-l, 2 , 2-di ( 1-methylpropyl ) -1-hydrazino, 
2 , 2-di ( 2 -methy Ipropy 1 ) -l-hydrazino , 
25 2 , 2-di ( 1 , 1-dimethylethyl ) -l-hydrazino, 

2-ethyl-2-methyl-l-hydrazino, 2-methyl-2-propyl-l-hydrazino, 
2 -methy 1-2 - { 1 -methy lethyl ) -l-hydrazino , 
2 -bu ty 1 - 2 -me t hy 1 - 1 -hydr a z ino , 
2-methyl-2-( 1-methylpropyl )-l-hydrazino, 
30 2 -methy 1 -2 - ( 2 -methy Ipropy 1 ) - 1 -hy dr az ino , 

2 - ( 1 , 1-dimethylethyl ) -2 -methy 1- l-hydrazino , 
2 -ethyl -2 -propyl- l-hydrazino, 
2 -ethy 1-2 -( 1 -methylethyl )- l-hydrazino , 
2-butyl-2-ethyl-l-hydrazino, 
35 2-ethyl-2- ( 1-methylpropyl ) -l-hydrazino, 

2-ethyl-2- ( 2-methy Ipropyl) -l-hydrazino, 
2-ethyl-2-(l, 1-dimethylethyl) -l-hydrazino, 
2- ( 1-methylethyl ) -2-propyl-l-hydrazino, 
2 -buty 1-2 -propyl- 1 -hydrazine , 
*0 2- ( 1-methylpropyl )-2-propyl-l-hydrazino, 

2- ( 2 -me thy Ipropy 1) -2 -propyl- l-hydrazino, 
2- ( 1 , 1-dimethylethyl ) -2-propyl-l-hydrazino, 
2 -butyl-2- ( 1-methylethyl ) -l-hydrazino , 
2- ( 1-methylethyl) -2- ( 1-methylpropyl) - l-hydrazino, 
^5 2 - ( 1 -me thy lethyl ) -2 - ( 2 -methy Ipropy 1 ) - 1 -hydr az ino , 

2 - ( 1 , 1-dimethylethyl ) -2 - ( 1 -methy lethyl ) - 1 -hydr az ino , 
2 -butyl-2- ( 1-methylpropyl) -l-hydrazino. 
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2 -butyl- 2 - { 2 -methy Ipropy 1 ) -1 -hydrazine / 

2-butyl-2-( 1, l-dimethylethyl)-l-hydra2ino, 

2 - ( 1 -me thy ipropy 1 ) -2- ( 2 -methy Ipropy 1 ) -l-^hydrazino, 

2-( 1 , l-dimethylethyl)-2-( 1-methylpropyl) -l-hydrazino and 

2 - ( 1 , 1-dimethylethyl ) -2 - ( 2 -me thy Ipropy 1 ) -l-hydrazino ; 

- di{Ci-C4-alJcyl)amino-Ci-C4-alkyl: Ci-C4-alkyl which is 

substituted by di{Cx-C4-alkyl) amino as mentioned above , for 
example N , N-dimethy laminomethy 1 , N , N-diethy laminomethy 1 , 
N , N-dipropy laminomethy 1 , N , N-di ( 1 -methylethy 1 ) aminomethyl , 
N , N-dibuty laminomethyl f N , N-di ( 1-methylpropyl ) aminomethyl , 
N , N-di ( 2 -methy Ipropy 1 ) aminomethyl , 
N, N-di ( 1 , 1-dimethylethyl ) aminomethyl, 

N-ethyl-N-methylaminomethyl , N-methyl-N-propy laminomethyl , 
N-methyl-N- ( 1 -methy lethyl ) aminomethyl, 
N-butyl-N-methylaminomethyl , 
N-methyl-N- ( 1-methylpropyl ) aminomethyl , 
N-methyl-N- ( 2-methylpropyl ) aminomethyl , 
N- ( 1 , 1-dimethylethyl ) -N-methy laminomethyl , 
N-ethyl-N-propy laminomethyl , 
N-ethyl-N- { 1-raethylethyl ) auninomethy 1 , 
N-butyl-N-ethylaminomethyl , 
N-ethyl-N- ( 1-methylpropyl ) aminomethyl , 

N-ethyl-N- (2-methylpropyl) aminomethyl, N-ethyl-N- (1, 1-di- 
methylethyl ) aminomethyl , 
N- ( 1-methylethyl ) -N-propy laminomethyl , 
N-butyl-N-propy laminomethy 1 , 
N- ( 1-methylpropyl) -N-propylaminomethyl, 
N- (2-methylpropyl ) -N-propylaminomethyl , 
N- ( 1 , 1-dimethylethyl ) -N-propylaminomethyl , N-butyl-N- 
( 1-methylethyl) aminomethyl, 

N- ( 1-methylethyl ) -N- ( 1-methylpropyl ) aminomethyl , 
N- ( 1-methylethyl ) -N- ( 2-methylpropyl ) aminomethyl , 
N- ( 1 , 1-dimethylethyl ) -N- ( 1-methylethyl ) aminomethyl , 
N-butyl-N- ( 1-methylpropyl ) aminomethyl , 
N-buty 1-N- ( 2 -methy Ipropy 1 ) aminomethyl , N-buty 1 -N- 
( 1 , 1-dimethylethyl ) aminomethyl , 

N- ( 1-methylpropyl ) -N- (2-methylpropyl ) aminomethyl , 

N- ( 1 , 1-dimethylethyl) -N- ( 1-methylpropyl ) aminomethyl, 

N- ( 1 , 1-dimethylethyl ) -N- ( 2 -methy Ipropy 1 ) aminomethyl , 

2 - ( N , N-dimethylamino ) ethyl , 2 - ( N , N-diethy lamino ) ethyl , 

2 - ( N , N-dipropy lamino ) ethyl , 

2- [ N , N-di ( 1-methylethyl ) amino ] ethyl , 

2- [ N , N-dibuty lamino J ethyl , 

2 - [ N , N-di ( 1-methylpropyl ) amino ] ethyl , 

2 - I N , N-di ( 2 -methy Ipropy 1 ) amino ] ethyl , 2 - [ N , N-di (1,1- 

dime thy lethyl ) amino ] ethyl , 2 - [ N-ethyl-N-methy lamino ] ethyl , 
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2 - ( N-methyl-N-propy lamino ] ethyl , 

2 - [ N-methy 1-N- ( 1 -methy lethyl ) amino ] ethyl , 

2- ( N-butyl-N-methylamino ] ethyl , 

2 - [N-methy 1-N- ( 1-methylpropyl ) amino ] ethyl , 
5 2 - [ N-methyl-N- ( 2 -met hy Ipropy 1 ) amino ] ethyl , 

2-[N- ( 1/ 1-dimethy lethyl )-N -methy IsLmiho] ethyl, 

2-[N-ethyl-N-propylciminolethyl, 

2 -[ N-ethy 1-N- ( 1-methylethyl ) amino ] ethyl , 

2 - [ N-butyl-N-ethy lamino ] ethyl , 
10 2- [N-ethyl-N- ( 1-methylpropyl ) amino ] ethyl, 

2 - [ N-ethyl-N- ( 2 -methy Ipropyl ) amino ] ethyl , 

2 - [ N-ethyl-N- ( 1 , 1-dimethylethy lamino ] ethyl , 

2 - (N- ( 1 -me thy lethyl) -N-propylsunino lethyl, 

2 - [ N-butyl-N-propy lamino ] ethyl , 
15 2- [N-( 1-methylpropyl )-N-propylcimino] ethyl, 

2 - [ N- ( 2 -methy Ipropy 1 ) -N-propy lamino ] ethyl , 

2 -[ N- ( 1 , 1-dimethylethy 1 ) -N-propy lamino 1 ethyl , 

2- [N-butyl-N- { 1-methylethyl) amino lethyl, 

2 - 1 N- ( 1-methylethyl) -N- ( 1-methylpropyl ) amino 1 ethyl , 
20 2- [N- ( 1-methylethyl) -N- ( 2 -methy Ipropyl ) amino ] ethyl , 

2 - [ N- ( 1 , 1-dimethylethy 1 ) -N - ( 1 -methy lethyl ) amino ] ethyl , 

2 - [ N-butyl-N- ( 1-methylpropyl ) amino 1 ethyl , 

2 - 1 N-butyl-N- ( 2 -methy Ipropyl ) amino ] ethyl , 

2 - [N-butyl-N- ( 1 , 1-dimethy lethyl ) amino 1 ethyl , 
25 2 - [N- ( 1-methylpropyl ) -N- ( 2 -methy Ipropyl ) amino ] ethyl , 

2 - [ N- ( 1 , 1-dimethylethyl ) -N- ( 1-methylpropyl ) amino ] ethyl , 
2 - [ N- ( 1 , 1-dimethylethyl ) -N- ( 2 -methy Ipropy 1 ) amino ] ethyl , 

3 - { N , N-dime thy lamino ) propyl , 3 - ( N , N-diethy lamino ) propyl , 
4- (N,N-dimethyl amino) butyl und 4-(N,N-diethylamino)butyl; 

30 

- Ci-C4-alkoxy-Ci-C4-alkyl: Ci-C4-alkyl which is substituted by 
Ci-C4-alkoxy as mentioned above, for example methoxymethyl, 
ethoxymethy 1 , propoxymethyl, ( 1 -methy lethoxy) methyl, 
butoxymethyl , ( 1-methylpropoxy ) methyl , 
^ ^ (2 -methy Ipr opoxy ) methyl , (1,1 -dime thy lethoxy ) methyl , 

2 - ( met hoxy ) ethyl , 2 - ( ethoxy ) ethy 1 , 2 - ( propoxy ) ethyl , 
2 - ( 1 -methy lethoxy ) ethyl , 2 - ( bu toxy ) ethyl , 
2- ( 1-methylpropoxy ) ethyl , 2- ( 2-methylpropoxy ) ethyl, 
2 - ( 1 , 1 -dime thy lethoxy ) ethyl , 2 - ( methoxy ) -propyl , 
2- (ethoxy) propyl, 2- (propoxy) propyl, 
2 - ( 1 -methyle thoxy ) propyl , 2 - ( butoxy ) propyl , 
2- (1-methylpropoxy) propyl, 2- (2-methylpropoxy) propyl, 

2- (l, 1-dimethylethoxy) propyl, 3- (methoxy ) propyl, 

3- ( ethoxy ) -propyl , 3 - ( propoxy ) propyl , 

3- ( 1-methylethoxy) propyl, 3- (butoxy) propyl, 

3 - { 1 -methy Ipr opoxy ) propyl , 3 - ( 2 -me thy Ipropoxy ) propyl , 

3-{ 1, 1-dimethylethoxy) propyl, 2- (methoxy ) butyl. 
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2 - ( ethoxy ) butyl , 2 - ( propoxy ) butyl , 2 - ( 1 -methy let ho xy ) butyl , 

2 - ( butoxy ) butyl , 2 - ( 1-me thy Ipropoxy ) butyl , 

2 - { 2 -methy Ipr opoxy ) butyl , 2 - ( 1 , 1 -dimethy If^ thoxy ) butyl , 

3 - ( methoxy ) butyl , 3- ( ethoxy ) butyl , 3 - ( propoxy ) butyl , 
5 3 - ( 1 -me thy let hoxy ) butyl , 3 - ( butoxy ) butyl , 

3 - { 1 -methylpropoxy ) butyl , 3 - ( 2 -me thy Ipropoxy ) butyl , 

3- ( 1, 1-dimethylethoxy) butyl, 4- (methoxy) butyl, 

4 - ( ethoxy ) butyl , 4 - ( propoxy ) butyl , 4 - ( 1 -methy lethoxy ) butyl , 
4- (butoxy) butyl, 4- (1-me thy Ipr opoxy) butyl, 

10 4- ( 2-methy Ipropoxy ) butyl and 4- ( 1, 1-dimethy lethoxy ) butyl; 

Ci-C4-alkylthio-Ci-C4-alkyl: Ci-C4-alkyl which is substituted 
by Ci-C4-alkylthio as mentioned above, for exaunple 
methy Ithiomethyl , ethy Ithiomethyl , propylthiomethy 1 , 
( 1-methylethylthio )methyl, buty Ithiomethyl, 
( 1-methylpropylthio) methyl, ( 2-methylpropylthio) methyl, 
( 1 , 1 -dime thy lethy 1 thio ) methyl , 2-methylthioethyl , 
2-ethy Ithioethy 1 , 2 - ( propy Ithio ) ethyl , 
2 - { 1-methylethylthio ) ethyl , 2 - ( buty Ithio ) ethyl , 
2^ 2 - { 1-methylpropylthio ) ethyl , 2- ( 2 -me thy Ipropy Ithio ) ethyl , 

2- ( 1, l-ddLraethylethylthio)ethyl, 2- (raethylthio) propyl, 

3- (methylthio) propyl, 2- (ethylthio) propyl, 
3- ( ethylthio ) propyl , 3 - ( propy Ithio ) propyl , 

3- ( buty Ithio ) propyl , 4- (methylthio ) butyl , 4- ( ethylthio ) butyl , 
25 4-(propylthio)butyl and 4-(butylthio)butyl; 

Ci-C4-alkoxycarbonyl-Ci-C4-alkyl: Ci-C4"alkyl which is 
substituted by Ci-C4-alkoxyc£Lrbonyl as mentioned above, for 
example methoxycarbonylmethyl, ethoxyccirbonylmethyl, 
propoxycarbony Imethyl , ( 1-methylethoxycarbony 1 ) methyl , 
bu toxy car bony Imethyl, ( 1 -methy Ipropoxyceirbonyl ) methyl , 
( 2-methylpropoxycarbonyl ) methyl, 

( 1, 1-dimethylethoxycarbonyl) methyl, 2-(methoxycarbonyl)ethyl, 
2 - ( ethoxyc ar bonyl ) ethyl , 2 - ( propoxycarbony 1 ) ethyl , 
2 - ( 1-methylethoxycarbonyl ) ethyl , 2 - ( butoxyccurbony 1 ) ethyl , 
2 - ( 1 -methy Ipr opoxycarbonyl ) ethyl , 
2 - ( 2-methy Ipropoxycairbonyl ) ethyl , 
2-( 1, l-dimethylethoxycarbonyl)ethyl, 
2 - ( methoxy carbonyl ) propyl , 2 - ( ethoxycarbony 1 ) propyl , 
2 - ( propoxy carbonyl ) propyl , 2 - ( 1 -methy lethoxyc arbony 1 ) propyl , 
2- (butoxycarbonyl) propyl, 2-( l-methylpropoxycarbonyl)propyl, 
2 - ( 2 -me thy Ipropoxycarbony 1 ) propyl , 

2- ( 1 , 1-dimethylethoxycarbonyl) propyl , 

3 - ( methoxycarbonyl ) propyl , 3- ( ethoxycarbonyl ) propyl , 
3 - ( propoxy car bonyl ) propyl , 3 - { 1-methylethoxycarbonyl ) propyl , 
3 - ( butoxycarbonyl ) propyl , 3- ( 1 -me thylpropoxycar bonyl ) propyl , 
3 - ( 2 -me thy Ipropoxycarbony 1 ) propyl , 



30 



35 



40 



45 
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3- ( 1 , l-dimethy lethoxycarbonyl ) propyl , 

2- (methoxycarbonyl ) butyl , 2 - ( ethoxycarbonyl ) butyl , 

2 - ( propoxycarbony 1 ) butyl , 2 - ( 1-met hy le thoc^yc arbony 1 ) butyl , 

2 - ( butoxycar bony 1 ) butyl , 2 - ( 1 -methylpropoxyc arbony 1 ) butyl , 

2 - ( 2 -methy Ipr opoxycarbonyl ) butyl , 

2 - ( 1 , l-dimethy lethoxycaxbonyl ) butyl , 

3- (methoxycarbonyl ) butyl, 3- ( ethoxycarbonyl) butyl , 

3- (pr opoxycarbonyl) butyl, 3-( l-methylethoxycarbonyl) butyl, 
3- (butoxycarbonyl )butyl, 3- ( 1 -me thy Ipr opoxycarbonyl ) butyl , 
3 - ( 2-methy Ipropoxycarbony 1 ) butyl , 

3 - ( 1 , l-dimethy lethoxycarbonyl ) butyl , 4 - (methoxycarbonyl ) - 
butyl , 4 - ( ethoxycarbonyl ) butyl , 4 - ( propoxycarbony 1 ) butyl , 
4^ (1-methy lethoxycarbonyl ) butyl , 4 - ( butoxycarbonyl ) butyl , 

4- ( l-methylpropoxy)butoxy, 4-( 2-methylpropoxyr) butoxy und 
4 - ( 1 , l-dimethy lethoxycarbonyl ) butyl ; 

Ci-C4-alkoxy-C2-C4-alkoxy: C2-C4-alkoxy which is substituted 
by Cx-C4-alkoxy as mentioned cibove, for example 
2 - ( met hoxy ) e t hoxy , 2 - ( et hoxy ) e thoxy , 2 - ( pr opoxy ) e t hoxy , 
2 - ( I -me thy lethoxy ) e thoxy , 2 - ( butoxy ) e thoxy , 
2 - ( 1 -methy Ipr opoxy ) et hoxy , 2 - ( 2 -me thy Ipr opoxy ) ethoxy , 
2-( 1, l-dijnethy lethoxy )ethoxy, 2-(methoxy )propoxy, 
2 - ( ethoxy ) propoxy , 2 - ( pr opoxy ) pr opoxy , 
2 - ( 1 -methy lethoxy ) propoxy , 2 - ( butoxy ) propoxy , 
2- ( 1-methylpropoxy) propoxy, 2- ( 2 -methy Ipropoxy) propoxy , 

2- ( 1, 1-dimethylethoxy) propoxy, 3- (me thoxy) propoxy, 

3 - ( ethoxy ) propoxy , 3 - ( propoxy ) propoxy , 
3 - ( 1 -me thy lethoxy ) propoxy , 3 - ( butoxy ) propoxy , 
3 - ( Irmethy Ipropoxy ) propoxy , 3 - ( 2 -met hy Ipr opoxy ) propoxy , 
3-(l, l-dimethy lethoxy) propoxy, 2 -(methoxy) butoxy, 
2- (ethoxy) butoxy, 2- (propoxy) butoxy, 
2 - ( 1 -methy lethoxy ) butoxy , 2 - { butoxy ) butoxy , 
2 - ( 1 -methy Ipr opoxy ) butoxy , 2 - ( 2 -methy Ipr opoxy ) butoxy , 

2 - ( 1 , 1-dimethylethoxy ) butoxy , 3 - ( methoxy ) butoxy , 3 - ( ethoxy ) 
butoxy, 3- (propoxy) butoxy, 3-( 1-methylethoxy )butoxy, 

3 - ( butoxy ) butoxy , 3 - ( 1 -met hy Ipropoxy ) butoxy , 

3- ( 2-methy Ipropoxy) butoxy, 3- ( 1, l-dimethy lethoxy ) butoxy , 

4 - ( methoxy ) butoxy , 4 - ( ethoxy ) butoxy , 4 - ( propoxy ) butoxy , 
4 - ( 1 -met hy lethoxy ) butoxy , 4 - ( butoxy ) butoxy , 
4- ( 1-methylpropoxy) butoxy , 4- ( 2-methy Ipropoxy) butoxy and 
4 - ( 1 , 1-dimethylethoxy ) butoxy ; 

Cj-Ce-alkanediyl: for example ethane-1, 2-diyl, 
propane-1, 3-diyl, butane-1, 4-diyl, pentane-1, 5-diyl and 
hexane-1 , 6-diyl ; 
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C3-C8-cycloalkyl: for example cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl; 

'r 

All phenyl rings are preferably unsubstituted or have attached to 
them one to three halogen atoms and/or a nitro group, a cyano 
radical and/or one or two methyl, trif luoromethyl, methoxy or 
trif luoromethoxy substituents . 

Preference is given to the 3-heterocyclyl-substituted benzoyl 
derivatives of the formula I where the variables have the 
following meanings: 



Ri, r2 axe hydrogen, nitro, halogen, cyano, Ci-Ce-alkyl, 

3^5 Ci-Ce-haloalkyl, Ci-Ce-alkoxy, Ci-Ce-haloalkoxy , 

Ci-C6-alkylthio, Ci-Ce-haloalkylthio, 
Ci-Ce-alkylsulf inyl, Ci-Ce-haloalkylsulf inyl, 
Ci-Ce-alkylsulfonyl or Ci-Cg-haloalkylsulfonyl; 

20 r3 is hydrogen, halogen or Ci-Ce-alkyl; 

r4, rS are hydrogen, halogen, cyano, nitro, Ci-C4-alkyl, 

Ci-C4-alkoxy-Ci-C4-alkyl, di(Ci-C4-alkoxy)-Ci-C4- 
alky 1 , di ( Ci-C4-alkyl ) -amino-Ci-C4-alky 1 , 

25 [ 2 , 2-di < Ci-C4-alkyl ) -1-hydrazino ] -Ci-C4-alkyl , 

Ci-C6-alkyliminooxy-Ci-C4-alkyl , Ci-C4-alkoxycarbonyl- 
Ci-C4-alkyl, Ci-C4-alkylthio-Ci-C4-alkyl, 
Ci-C4-haloalkyl, Ci-C4-cyanoalkyl, Ca-Ca-cycloalkyl, 
Cx-C4-alkoxy, Ci-C4-alkoxy-C2-C4-alkoxy, 

30 Ci-C4-haloalkoxy, Ci-C4-alkylthio, Ci-C4-haloalkylthio, 

di(Ci-C4-alkyl) amino, COR^, phenyl or benzyl, it being 
possible for the two last-mentioned substituents to be 
fully or partially halogenated and/or to have attached 
to them one to three of the following groups: 

35 nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, Ci-C4-alkoxy 

or Ci-C4-haloalkoxy; 



40 

r4 and r5 together form a C2-C6-alkanediyl chain which can be 

mono- to tetrasubstituted by Ci-C4-alkyl and/or which 
can be interrupted by oxygen or by a nitrogen which is 
unsubstituted or substituted [lacuna] Ci-C4-alkyl; 



or 
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r4 and r5 

5 

R7 

10 

X 

15 y 

R9, R12 

or 

25 

r4 and r9 

30 

Rl5 

35 
40 



together with the corresponding carbon form a carbonyl 
or thiocarbonyl group; 

is Ci-C4-alkyl, Ci-C4-haloalkyl, Ci-C4-alkoxyr 
Ci-C4-al)coxy-C2-C4-alkoxy, Ci-C4-haloalkoxyr 
Ca-Cs-alkenyloxy, Cs-Ce-alkynyloxy or NR^rS; 

is hydrogen or Ci-C4-alkyl; 

is Ci-C4-alkyl; 

is S, nr9, CO or CRIOrIX; 

is O, S, NRi2, CO or CR13r14; 

are hydrogen or Ci-C4-alkyl; 

Ri3, Ri4 are hydrogen, Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-alkoxycarbonyl, Ci-C4-haloalkoxycarbonyl or 
CONR7r8 ; 



or r4 and R^o or r5 and Ri2 or R^ and R^^ together form a 
C2-C6-alkanediyl chain which can be mono- to 
tetrasubstituted by Ci-C4-alkyl and/or interrupted by 
oxygen or by a nitrogen which is unsubstituted or 
substituted [lacuna] Ci-C4-alkyl; 

is a pyrazole of the formula II which is linked in the 
4-position 




where 



45 



Ri-S is Ci-Ce-alkyl; 



# 
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is H or S02R^7; 



Ri7 



is Ci-C4-alkyl, Ci-C4-halo4ikyl, phenyl or 
phenyl which is partially or fully halogenated 
and/or has attached to it one to three of the 
following groups : 

nitro, cyano, Ci-C4-alkyl/ Ci-C4-haloalkyl, 
Ci-C4-alkoxy or Ci-C4-haloalkoxy ; 



10 



Rl8 



is hydrogen or Ci-Cg-alkyl; 



where X and Y are not sdLmultaneously oxygen or sulfur; 



15 and [sic] 



with the exception of 4-l2-chloro-3-(4,5-dihydroisoxazol-3-yl)- 
4-methylsulfonylben2oyl]-l-ethyl-5-hydroxy-lH-pyrazole, 
4- [ 2-chloro-3- ( 4 , 5-dihydroisoxazol-3-yl ) -4-methylsulf onyl- 
benzoyl ] -1 , 3-diinethyl-5-hydroxy-lH-pyrazole , 
4- ( 2 -chloro-3- ( 5-cyano-4, 5-dihydroisoxa2ol-3-yl) -4-methyl- 
sulf onylbenzoyl]-l/3-diinethyl-5-hydroxy-lH-pyrazole, 
4- [2-chloro-3-( 4, 5-dihydrothiazol-2-yl) -4-methylsulf onylbenzoyl] - 
l,3-dimethyl-5-hydroxy-lH-pyrazole and 
25 4_ [ 2-chloro-3- ( thiazoline-4 , 5-dion-2-yl ) -4 -methylsulf onyl- 
benzoyl ] -1 , 3 -dimethyl- 5 -hydroxy- iH-pyr a zole ; 

or the agriculturally useful salts thereof. 

30 

With a view to the use of the compounds of the formula I 
according to the invention as herbicides , the variables 
preferably have the following meanings, in each case alone or in 
combination: 



35 



Rl, R2 



are nitro, halogen, cyano, Ci-Ce-alkyl, 
Ci-Ce-haloalkyl, Ci-Cs-alkoxy, Ci-Ce-haloalkoxy, 
Ci-Ce-alkylthio, Ci-Cs-haloalkylthio, 
Ci-Ce-alkylsulfinyl, Ci-Cs-haloalkylsulf inyl, 
Ci-Ce-alkylsulfonyl or Ci-Ce-haloalkylsulfonyl; 
especially preferably nitro, halogen such as, for 
example, chlorine and bromine, Ci-Ce-alkyl such as, for 
example, methyl and ethyl, Cx-Cg-alkoxy such as, for 
example, methoxy and ethoxy, Ci-Cg-haloalkyl such as, 
for example, dif luoromethyl and trif luoromethyl, 
Ci-Ce-alkylthio such as, for example, methylthio and 
ethylthio, Ci-Ce-alkylsulf inyl such as, for example. 



40 



45 
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methylsulfinyl and ethylsulf inyl, Ci-Ce-alkylsulf onyl 
such asr for example, methylsulf onyl, ethylsulf onyl and 
propylsulfonyl or Ci-Ce-haloalkylsulf onyl such as, for 
example, trif luoromethylsulf onyl aAd 
pentaf luoroethylsulf onyl ; 

r3 is hydrogen; 

r4, rS are hydrogen, halogen, cyano, nitro, Ci-C4-alkyl, 

Ci-C4-alkoxy-Ci-C4-al3cyl, di(Ci-C4-alkoxy)-Ci-C4-alkyl, 
di ( Ci-C4-alkyl ) amino-Ci-C4-alkyl , 
[ 2 , 2-di ( Ci-C4-alky 1 ) hydrazino-l ] -Ci-C4-alkyl , 
'ex-G6-alkyliminooxy-Ci-C4-alkyl , 
Ci-C4-alkoxycarbonyl-Ci-C4-alkyl, 
Ci-C4-alkylthio-Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-cyanoalkyl, Ca-Cs-cycloalkyl, Ci-C4-alkoxy , 
Ci-C4-alkoxy-C2-C4-alkoxy, Ci-C4-haloalkoxy, 
Ci-C4-alkylthio, Ci-C4-haloalkylthio, 

di(Ci-C4-alkyl) amino, COR^, phenyl or benzyl, it being 
possible for the two last-mentioned substituents to be 
partially or fully halogenated and/or to have attached 
to them one to three of the following groups: 
nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, Ci-C4-alkoxy 
or Ci-C4-haloalkoxy; 



15 



25 



or 



r4 and r5 together form a Ca-Ce-alkanediyl chain which can be 
30 mono- to tetrasubstituted by Ci-C4-alkyl and/or which 

can be interrupted by oxygen or by a nitrogen which is 
unsubstituted or substituted [lacuna] Ci-C4-alkyl; 

r4 is especially preferably hydrogen, Ci-C4-alkyl, 
35 Ci-C4-haloalkyl, Ci-C4-alkoxycarbonyl or CONR'^rB; 

r5 is especially preferably hydrogen or Ci-C4-alkyl; 
or 

r4 and r5 especially preferably form a C2-C6-alkanediyl 
40 chain which can be mono- to tetrasubstituted by 

Ci-C4-alkyl and/or which can be interrupted by oxygen 
or by a nitrogen which is unsubstituted or substituted 
[lacuna! Ci-C4-alkyl; 



« R6 



is Ci-C4-alkyl, Ci-C4-alkoxy or NR^rS; 
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r7 is hydrogen or Ci-C4-alkyl; 

r8 is Ci-C4-alkyl; 'r 

^ X is O, S, NR9, CO or CRlORll; 

Y is O, S, NRi2 or CR^^Rl*- 

10 r9, r12 are hydrogen or Ci-C4-al3cyl? 

Rio, Rii, r13, are hydrogen, Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-alkoxycarbonyl, Ci-C4-haloalkoxycarbonyl or 

CONR7r8; 

15 

or 

R^ and R^ or and R^o or r5 and Ri2 or r5 and R^^ together form a. 
2Q C2-C6-alkanediyl chain which can be mono- to 

tetrasubstituted by Ci-C4-alkyl and/or which can be 
interrupted by oxygen or by a nitrogen which is 
unsubstituted or substituted [lacuna] Ci-C4-alkyl; 

25 Ri6 is Ci-Ce-alkyl; 

especially preferably methyl, ethyl, propyl, 
2-methylpropyl or butyl; 

z is H or S02R^"'; 

30 

Ri7 is Ci-C4-alkyl, phenyl or phenyl which is partially or 

fully halogenated and/or has attached to it one to 
three of the following groups: 
35 nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, Ci-C4-alkoxy 

or Ci-C4-haloalkoxy; 

RiB is hydrogen or Ci-Cg-alkyl; 

especially preferably hydrogen or methyl - 

40 

The following embodiments of the 3-heterocyclyl-substituted 
benzoyl derivatives of the formula I must be emphasized: 

-) 

1. In a preferred embodiment of the 3-heterocyclyl-substituted 
benzoyl derivatives of the formula I, Z is S02R^^« 
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Especially preferred axe the 3-heterocyclyl-substituted 
benzoyl derivatives of the formula I, where R^^ is 



Also especially preferred are 3-heterocyclyl-substituted 
benzoyl derivatives of the formula I, where R^^ ig 
methyl . 

* Particularly preferred are 3-heterocylyl-5ubstituted 
benzoyl derivatives of the formula I, where Ri"' is 
Ci-C4-alkyl. 



2. In a further preferred embodiment -of the 3-heterpcyclyl- 
substituted benzoyl derivatives of the formula I, Z is 
hydrogen . 



Especially preferred are 3-heterocyclyl-substituted 
benzoyl derivatives of the formula I where X is oxygen 



Particularly preferred are 3-heterocyclyl-substituted 
benzoyl derivatives of the formula I where 

r4 is halogen, nitro, Ci-C4-alkyl, 
Ci-C4-alkoxy-Ci-C4-alkylr 
Ci-C4-alkoxycarbonyl-Ci-C4-alkyl, 
Ci-C4-alkylthio-Cx-C4-alkyl , Ci-C4-haloalkyl , 
Ci-C4-cyanoalkyl, Cs-Ce-cycloalkyl, Ci-C4-alkoxy , 
Ci-C4-Alkoxy-C2-C4-alkoxy, Ci-C4-haloalkoxy , 
Ci-C4-alkylthio, Ci-C4-haloalkylthio, 
di(Ci-C4-alkyl) amino, COR^, phenyl or benzyl, it 
being possible for the two last-mentioned 
substituents to be partially or fully 
halogenated and/or to have attached to them one 
to three of the following groups: 
nitro, cyano, Ci-C4-alkyl, Ci-C4-haloal]cyl, 
Ci-C4-alkoxy or Ci-C4-haloalkoxy; 



hydrogen . 



20 



and Y is CR13r14. 



40 



r5 is hydrogen or Ci-C4-alkyl; 



or 



45 



r4 and r5 together form a C2-C6-alkanediyl chain 
which can be mono- to tetrasubstituted by 
Ci-C4-alkyl and/or which can be interrupted by 
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30 



40 
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oxygen or by a nitrogen which is unsubstituted 
or substituted [lacuna] Ci-Ca-alkyl; 



t 



or 



r5 and together form a Ca-Cg-alkanediyl chain 
which can be mono- to tetrasubstituted by 
Ci-C4-alkyl and/or which can be interrupted by 
oxygen or by a nitrogen which is unsubstituted 
or substituted [lacuna] Ci-C4-alkyl. 

• Extraordinarily preferred are 3-heterocyclyl- 

substituted benzoyl derivatives of the formula I 
where 

r4 is Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-alkoxycarbonyl or CONR^R^; 

r5 is hydrogen or Ci-C4-alkyl; 



or 

25 R^ and r5 together form a C2-C6-alkanediyl chain 

which can be mono- to tetrasubstituted by 
Ci-C4-alkyl and/or which can be interrupted by 
oxygen or by a nitrogen which is unsubstituted 
or substituted by Ci-C4-alkyl; 



or 



r5 and R^3 together form a C2-C6-alkanediyl chain 
which can be mono- to tetrasubstituted by 
Cx-C4-alkyl and/or which can be interrupted by 
oxygen or by a nitrogen which is unsubstituted 
or substituted by Ci-C4-alkyl. 



Especially extraordinarily preferred are 
3-heterocyclyl-substituted benzoyl derivatives of the 
formula I where R^^ is hydrogen. 



Also particularly preferred are 

3-heterocyclyl-substituted benzoyl derivatives of the 
formula I where R^ and R^ are hydrogen. 
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Extraordinarily preferred are 

3-heterocyclyl-substituted benzoyl derivatives 
of the formula I where R^^ is^ hydrogen. 

Especially extraordinarily preferred are 
3-heterocyclyl-substituted benzoyl derivatives 
of the formula I where 

RJ- is nitro, Ci-Ce-alkyl such as, for example, 
methyl and ethyl, Ci-Ce-alkoxy such as, for 
example, methoxy and ethoxy, Ci-Ce-haloalkyl 
such as, for example, dif luoromethyl and 
trif luoromethyl, Ci-Cg-alkylsulf onyl such 
as, for exsuSple, methy-l-sulfonyl, . 
ethylsulf onyl and propylsulfonyl, or 
Ci-Cg-haloalkylsulfonyl such as, for 
example, trif luoromethylsulf onyl and 
pentaf luoroethylsulf onyl ; 

Also especially extraordinarily preferred are 
3-heterocyclyl-substituted benzoyl derivatives 
of the formula I where 

r2 is nitro, halogen such as, for example, 

chlorine and bromine, Ci-Cg-alkyl such as, 
for example, methyl and ethyl, 
Ci-Cfi-haloalkyl such as, for example, 
dif luoromethyl and trif luoromethyl, 
Ci-Cfi-alkylthio such as, for example, 
methyl thio and ethylthio, 
Ci-Ce-alkylsulfinyl such as, for example, 
methylsulf inyl and ethylsulf inyl, 
Ci-Ce-alkylsulfonyl such as, for example, 
methylsulf onyl, ethylsulf onyl and 
propylsulfonyl, or Ci-Ce-haloalkylsulfonyl 
such as, for example, trif luomethylsulf onyl 
[sic] and pentaf luoroethylsulf onyl. 

Also especially extraordinarily preferred is 
4- [ 2-chloro-3- ( 4 , 5-dihydroisoxazol-3-yl ) -4- 
methylsulfonylbenzoyl]-l-methyl-5-hydroxy-lH- 
pyrazole . 

Also especially extraordinarily preferred are 
the agriculturally useful salts of 4-[2-chloro- 
3- ( 4 , 5-dihydroisoxazol-3-yl) -4-methylsulf onyl- 
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benzoyl ] -l-methyl-5-hydroxy-lH-pyrazole , in 
particular the alkali metal salts, such as, for 
example, lithium, sodium ai(^ potassium, and the 
ammonium salts, it being possible in this case, 
if desired, for one to four hydrogen atoms to be 
replaced by Ci-C4-alkyl, hydroxy-Ci-C4-alkyl, 
Ci-C4-alkoxy-Ci-C4-alkyl, hydroxy-Ci-C4- 
alkoxy-Cx"C4-alkyl, phenyl or benzyl, preferably 
ammonium , dimethy lammonium, diisopropy lammonium , 
tetramethylammonium, tetrabuty lammonium, 

2 - ( 2 -hydr oxye th- 1 -oxy ) e th- 1 -y lammonium , 
di ( 2-hydroxyeth-l-yl ) ammonium, 
trimethylbenzylammonium. 

Also extraordinarily preferred are 3-hetero- 
cyclyl-substituted benzoyl derivatives of the 
formula I where R^s is methyl. 

Especially extraordinarily preferred are 

3- heterocyclyl-substituted benzoyl derivatives 
of the formula I where 

Ri is nitro, Ci-Ce-alkyI such as, for example, 
methyl and ethyl, Ci-Ce-alkoxy such as, for 
example, methoxy and ethoxy, Ci-Ce-haloalkyl 
such as, for example, dif luoromethyl and 
trif luoromethyl, Ci-Ce-alkylsulf onyl such 
as, for example, methylsulf onyl, 
ethylsulfonyl and propylsulfonyl, or 
Ci-Cfi-haloalkylsulfonyl, for example 
trif luoromethylsulf onyl and 
pentaf luoroethylsulf onyl . 

Also especially extraordinarily preferred are 
3-heterocyclyl-substituted benzoyl derivatives 
of the formula I where 

r2 is nitro, halogen such as, for example, 

chlorine and bromine, Ci-Ce-alkyl such as, 
for example, methyl and ethyl, 
Ci-Cfi-haloalkyl such as, for example, 
dif luoromethyl and trif luoromethyl, 
Ci-Cg-alkylthio such as, for example, 
methylthio and ethylthio, 
Ci-Ce-alkylsulfinyl such as, for example, 
methylsulf inyl and ethylsulf inyl. 



CA 02278331 1999-07-09 



0050/47679 



27 

Ci-Cs-alkylsulfonyl such as, for example, 
methylsulfonyl, ethylsulf onyl and 
propylsulfonyl, or Ci-Ce^haloalkylsulf onyl 
such as, for example, ' 
5 trif luoromethylsulfonyl and 

pentaf luoroethylsulf onyl. 

Also especially preferred are 3-heterocyclyl-substituted 
benzoyl derivatives of the formula I where 

X is S, NR9, CO or CRIOrII; 

or 

15 

Y is 0 [sic], S, NRl2 CO. 

* Particularly preferred are 3-heterocyclyl-substituted 
benzoyl derivatives of the formula I where R^s is 
hydrogen. 

* Also particularly preferred are 3-heterocyclyl- 
substituted benzoyl derivatives of the formula I 
where R^^ is Ci-Cg-alkyl. 



25 



• Extraordinarily preferred are 3-heterocyclyl- 
substituted benzoyl derivatives of the fomnula I 
where 



30 



R* is halogen, cyano, nitro, Ci-C4-alkyl, 
Ci-C4-alkoxy-Ci-C4-alky 1 , 
Ci-C4-alkoxycarbonyl-Ci-C4-alkyl , 
Ci-C4-alkylthio-Ci-C4-alkyl, Ci-C4-haloalkyl, 

35 Ci-C4-cyanoalkyl, Ca-Cs-cycloalkyl, 

Ci-Ce-alkoxy, Ci-C4-alkoxy-Ci-C4-alkoxy, 
Ci-C4-haloalkoxy , Ci-C4-alkylthio , 
Ci-C4-haloalkylthio, di(Ci-C4-alkyl) amino, 
CORS, phenyl or benzyl, it being possible 

40 for the two last-mentioned substituents to 

be partially or fully halogenated and/or to 
have attached to them one to three of the 
following groups: 

nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, 
45 Ci-C4-alkoxy or Ci-C4-haloalkoxy; 
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r5 is hydrogen or Ci-C4-al)cyl; 

f 

or t 

r4 and r5 together form a Ca-Cg-alkanediyl 

chain which can be mono- to tetrasubstituted 
by Ci-C4-alkyl and/or which can be 
interrupted by oxygen or by a nitrogen which 
is unsubstituted or substituted [lacuna] 
Ci-C4-alkyl; 

or 

r4 and r9 or R* and RiP or rS and Ri2 or r5 and 
r13 together form a C2-C6-alkanediyl chain 
which can be mono- to tetrasubstituted by 
Ci-C4-alkyl and/or which can be interrupted 
by oxygen or by a nitrogen which is 
unsubstituted or substituted (lacuna] 
Cx-C4-alkyl. 

Also particularly preferred are 3-heterocyclyl- 
substituted benzoyl derivatives of the formula I 
where 

X is S, NR9 or CO 
or 

y [sic] is O, NR12 or cO. 

• Extraordinarily preferred are 3-heterocyclyl- 

substituted benzoyl derivatives of the formula I 
where 

r4 is halogen, cyano, nitro, Ci-C4-alkyl, 
Ci-C4-alkoxy-Ci-C4-alkyl , 
Ci-C4-alkoxycarbonyl-Ci-C4-alkyl, 
Ci-C4-alkylthio-Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-cyanoalkyl, Ca-Cs-cycloalkyl, 
Ci-Cg-alkoxy, Ci-C4-alkoxy-Ci-C4-alkoxy , 
Ci-C4-haloalkoxy, Ci-C4-alkylthio, 
Ci-C4-haloalkylthio , di ( Ci-C4-alkyl ) amino , 
CORfi, phenyl or benzyl, it being possible 
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for the two last-mentioned substituents to 
be partially or fully halogenated and/or to 
have attached to them pne to three of the 
following groups: ' 

nitro, cyano, Ci-C4-Alkyl, Ci-C4-haloalkyl, 
Ci-C4-alkoxy or Ci-C4-haloalkoxy; 

r5 is hydrogen or Ci-C4-alkyl; 

or 

and r5 together form a C2-C6-alkanediyl 
chain which can be mono- to tetrasubstituted 
by Ci-C4-alkyl and/or which can be 
interrupted by oxygen or by a nitrogen which 
is unsubstituted or substituted [lacuna] 
Ci-C4-alkyl; 

or 

r4 and R5 or R* and Rio or r5 and Ri2 or rS and 
r13 together form a C2-C6-alkanediyl chain 
which can be mono- to tetrasubstituted by 
Ci-C4-alkyl and/or which can be intermpted 
by oxygen or by a nitrogen which is 
unsubstituted or substituted [lacuna] 
Ci-C4-alkyl. 
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Particularly extraordinarily preferred are the compounds lal ( « I 
where Ri = CI, r2 SO2CH3, r3 = Rie, Ri8 = Z=H), in 

particular the compounds of Table 1. 




lal 



CH3 



X5 Table 1 



25 



No. 


X 






— 

Y 


ICI 1 • 1 




H 




0 


lai ^ 

ICI 1 




H 


H 


0 


lai 3 


C(CH3)2 


H 


H 


0 


lal .4 


CHa 


H 




0 


lai .3 


CH2 


OH3 


CHa 


0 


lai .6 


CH(CH3) 


H 


CHa 


0 


lai .7 


CH(C2H5) 


H 


CHa 


0 


tal .8 


CH[CH(CH3)2l 


H 


H 


0 


lal .9 


CH2 


H 


0H(CH3)a 


0 


lai. id 


CH(C2H5) 


H 


C2H5 


0 


lai.li 


-CH-ICH2)4- 


H 


0 


lai.iS 


c=o 


CH3 


OH3 


0 


Ia1.13 


0=0 


H 


C2H5 


0 


Iai.i4 


C=0 


CaHs 


CaHg 


0 


Ia1.i6 


0=0 


H 


H 


0 


Iai.i6 


0=0 


H 


CH3 


0 


lai.i? 


OH2 


H 


CH3 


s 


lai .id 


0{CH3)2 


H 


H 


5 


lal .19 


OH2 


H 


OaHs 


s 


lai .20 


CH2 


OH3 


CHa 


5 


lai .Si 


0H(0H3) 


H 


OH3 


S 


lai .a 


OH(02H5) 


H 


CH3 


5 


lai .23 


CH(C2H5) 


H 


C2H5 




lai .24 


-0H-( 


bH2)4- 


M 


5 


lai .25 


0H[0H(0H3)2J 


H 


H 


S 


lai .26 


CH2 


H 


CH(0H3)a 


S 


Ia1.2y 


CH2 


H 


UM3 


NH 


lal .28 


OH2 


H 


H 


NH 


lal .29 


0(0H3)2 


H 


H 


NH 


lal .30 


CHa 


H 


CaHs 


NH 


Ia1.3i 


CH2 


CH3 


UH3 


NH 
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No. 


X 




R5 


Y 


Ia1.32 


CH(CH3) 


H 


, CH3 


NH 


lal .33 


CH(C2Hs) 


H 


^Tjn; 


NH 


lai.34 


CH(C2H5) 


H 


C2HS 


NH 


lai.35 


-CH-( 




H 


NH 


lal .36 


CH[CH(CH3)2j 


H 


H 


NH 


lal. 37 




H 


GH(CH3)2 


NH 


lai.Sd 




H 


CH3 


NCH3 


la1.39 




H 


H 


NCH3 


lal .40 


C{CH3)2 


H 


H 


NCH3 


lal .41 




H 




NCH3 


lal .42 




CH3 


CH3 


NCH3 


lal. 43 


GH(GH3) 


H 


CH3 


NCH3 


lai.44 




H 


CH^ 


NCH3 


Ia1 .45 


CHrCH/CHaWl 

t^v^i ly^^i '3/2J 


H 


H 


NCH, 

i^^^i 13 


Ia1.46 


CH2 


H 






lal .47 




H 


^2' '5 


NCH, 

•^\^t 13 


lai .4d 


-C 




H 


• tiwi 13 


lai .4d 


CH2 


H 


\m/l 13 




Ia1.50 


CH2 


H 


H 


NCH^ 


lai.51 


C(CH3)2 


H 


H 


NCaHs 


lai .52 


CH2 


H 


C2H5 


NC2H5 


Ia1.33 


CH2 


CH3 


CH3 


NC2H5 


Ia1 .54 


CH(CH3) 


H 


CHa 


NC2H5 


Ia1.55 


CH(C2H5) 


H 


CH3 


NC2H5 


lai .56 


CH[CH(CH3)2] 


H 


H 


NCaHs 


lai .57 


CH2 


H 


CH(CH3)2 


NC2HS 


lai.5d 


CHiCaHs) 


H 


C2H5 


NC2H5 


lai .59 


-CH-(CH2)4- 


H 


NC2H5 


lai .60 


CH2 


=0 


s 


lai.6i 


CH(CH3) 


=0 


S 


lal .62 


CH(C2H5) 


=0 


s 


lai .63 


CH[CH(CH3)2] 


=0 


s 


lal .64 


C(CH3)2 


=0 


s 


lal .65 


CCH3(C2H5) 


=0 


s 


lai .66 


CCH3(CH(CH3)2l 


=0 


s 


lal .67 




=0 


. NH 


lal .68 


CH(CH3) 


=0 


NH 


lai.6d 


CH(C2H5) 


=0 


NH 


lal .70 


CH[CH(CH3)2] 


=0 


NH 


lai .71 


C(CH3)2 


=0 


NH 


lai .75 


CCH3(C2H5) 


=0 


NH 


lai .73 


CCH3[CH(CH3)2] 


=0 


NH 


lai .74 


CHa 


=0 


NCH3 


lal .75 


CH(CH3) 


=0 


NCH3 


lal .76 


CH(C2H5) 


=0 


NCHa 


lai .77 


CHlCH(CH3)2l 


=0 


NCH3 
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No. 


X 






Y 


Ia1.78 


C{UH3)2 


=0 , 


NCH3 


lal .79 


CCH3(C2H5) 


=0 ' 


NCH3 


Ia1 .80 


CCH3tCH(CH3)2j 


=o 


NCH3 


Ia1.81 


O 


COOCH3 


H 


CH2 


Ia1 .82 


O 


COOC2H5 


H 


UH2 


lal .83 


O 


CONHCH3 


H 


CH2 


lal .84 


o 


C0N(CH3)2 


H 


CH2 


lai .85 


o 


CONHC2H5 


H 


CH2 


Ia1.86 


o 


CON(C2H5)2 


H 


CH2 


lal .87 


o 


CH3 


H 


CH2 


lai .33 


o 


C2H5 


H 


CH2 


lai.dd 


0 


CH(CH3)2 


H 


CH2 


lal.dO 


0 


COC2H5 


1 H 


CH2 


lai.9i 


o 


CH2CN 


H 


CH2 


lai .92 


0 


CH2N(CH3)2 


H 


CH2 


lai.dd 


o 


CH20N=C(CH3)2 


H 


CH2 


lal .94 


0 


CH(0C2H5)2 


H 


CH2 


lai.ds 


o 


CH(OCH3)2 


H 


CH2 


lai .96 


o 


CH3 


CH3 


CH2 


lai .97 


o 




C2H5 


CH2 


lal .98 


o 


C2H5 


C2H5 


CHa 


lai.dd 


0 


-(CH2)4- 


CH2 


lai .i 66 


o 


-(CH2)2-0-(CH2)2- 


CH2 


Iai.i6i 


0 


H 


-(CH2)3-CH- 


lai. 102 


0 


H 


-(CH2)4-CH- 


lai. i 63 


o 


CH3 


H 


CHCH3 


lal. 104 


s 


=0 


6 


lai.id^ 




=S 




lai. i 68 


CH(CH3) 


=S 




lal. 107 




=S 


5 


lal. 108 






5 


lal. 109 


O 


=0 


NH 


lal. 110 


o 


=0 


NCH3 


lal.111 


o 


CH3 


H 


NH 


Ia1.112 


o 


CaHg 


H 


NH 


lal. 113 


o 


CH3 


CH3 


NH 


lal.114 


o 


C2H5 


C2H5 


NH 


lai.li^ 


o 


CH3 


H 


NCH3 


lai.iie 


0 


C2H5 


H 


NCH3 


lal.ii/ 


0 


CH3 


CH3 


NCH3 


lal. 118 


0 


C2H5 


C2H5 


NCH3 


lai.iid 


NH 


=0 


NH 


lai. 120 


NH 


=0 


NCH3 


lal. 121 


NCHa 


=0 


NH 


lai. i 22 


NCHg 


=0 


NCH3 
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No. 


X 




R5 


Y 


Ia1.123 


NC2H5 


=0 


NH 


Ia1.124 




=0 ' 


NC2H5 



In addition, the following benzoyl derivatives of the formula I 
are particularly extraordineirily preferred: 

XQ - The compounds Ia2 . 1-Ia2 . 124 , which differ from the 

corresponding compounds lal.l-Ial. 124 by the fact that Ris is 
ethyl and R^^ is hydrogen. 



15 



20 



-X 




Ia2 



25 



Also particularly extraordinarily preferred are the compounds Ibl 

I where Ri, r2 = Cl, R3 « H, Ri^, r18 =. CH3, Z = H) in 
particular the compounds of Table 2 



30 




IL.X. 



Ib1 



35 Table 2 



No. 


X 






Y 


Ibl.1 


CH2 


H 


CH3 


0 


lbi.2 


CH2 


H 


H 


0 


Ib1.3 


C(0H3)2 


H 


H 


0 


Ib1.4 


CH2 


H 


C2H5 


0 ■ 


lbi.5 


CH2 


CH3 


CH3 


0 


lbi.6 


CH(CH3) 


H 


CH3 


0 


lbl.7 


CH(C2Hs) 


H 


CH3 


0 


lbi.8 


CHICH(CH3)2J 


H 


H 


0 


Ibi.d 


CH2 


H 


CH(CH3)2 


0 


lbi.10 


CH(C2H5) 


H 


C2H5 


0 



40 



45 
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CA 02278331 1999-07-09 



34 



No. 


X 




R5 


Y 


Ib1.ll 


-CH-(CH2)4- 


r H 


0 


Ib1.12 


c=o 


CH3 


' CH3 


0 


Ib1.l3 


c;=o 


H 


CzHs 


0 


Ib1.14 


c=o 


C2H5 


C2H5 


0 


Ibi.i^ 


c=o 


H 


H 


0 


Ib1.16 


C=0 


H 


CH3 


0 


Ib1.17 




H 


CH3 


s 


Ib1.18 


CH2 


H 


H 


s 


Ibi.id 


C(CH3)2 


H 


H 


S 


Ibi .i6 


CH2 


H 


C2H5 


S 


lbi.2i 


CH2 


CH3 


CH3 


S 


Ibi .22 


CH(CH3) 


H 


CH3 


S 


Ibi .23 


CH(C2H5) 


H 


CH3 


S 


Ibi .24 


CH(C2H5) 


H 


C2H5 


5 


Ib1 .25 


-CH-(CH2)4- 


H 


s 


Ibi .26 


CH[CH(CH3)2] 


H 


H 


S 


Ib1 .27 


CH2 


H 


CH(CH3)2 


S 


Ibi .2d 


CHa 


H 


CH3 


NH 


Ibi .2d 


CH2 


H 


H 


NH 


Ibi .3d 


C(CH3)2 


H 


H 


KIH 


Ibi .31 


CH2 


H 


C2H5 


KJH 


lbl.32 


CH2 


CH3 


CH3 


NH 


Ibi .33 


CH(CH3) 


H 


CHa 


NH 


Ibi .34 


CH(C2H5) 


H 


CH3 


NH 


Ibi .3^ 


CH(C2H5) 


H 


C2H5 


NH 


Ibi .36 


-CH-(CH2)4- 


H 


NH 


Ibi .3? 


CH[CH(CH3)2] 


H 


H 


NH 


Ibi .3d 


CH2 


H 


CH(CH3)2 


NH 


Ibi .39 


CH2 


H 


CH3 


NCH3 


lbi.4(i 


CH2 


H 


H 


NCH3 


lbi.4i 


C(CH3)2 


H 


H 


NCH3 


Ibi .42 


CH2 


H 


C2H5 


NCH3 


Ib1.43 


CH2 


CH3 


CH3 


NCH3 


Ibi .44 


CH(CH3) 


H 


CH3 


NCHa 


Ibi .45 


CH(C2H5) 


H 


CH3 


NCH3 


Ibi. 46 


CH[CH(CH3)2l 


H 


H 


NCH3 


Ibi .47 


CH2 


H 


CH(CH3)2 


NCH3 


Ib1.48 


CH(C2H5) 


H 


C2H5 


NCH3 


lb 1.49 


-C 




H 


NCH3 


Ibi. 50 


CH2 


H 


CH3 


NC2H5 


Ibi .51 


CH2 


H 


H 


NC2H5 


Ib1.52 


C(CH3)2 


H 


H 


NC2H5 


lb 1.53 


CH2 


H 


C2H5 


NC2HS 


Ib1.54 


CH2 


CH3 


CH3 


NC2H5 


Ibi. 55 


CH(CH3) 


H 


CH3 


NC2H5 


Ib1.56 


CH(C2H5) 


H 


CH3 


NC2H5 
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[No 



CH[CH(CH3)2j 



"TT 



FT 



dH(CH3)2 



NC2H5 



T5T3g" 



TT 



NC2H5 



Ibl .59 



TT 



C2H5 



-CH-(CH2)4- 



TT 



T5T:gT 



CH(CH3) 



10 



Ib1.64 



CH[CH(CH3)2l' 



lbi.66 



15TW 



CCH3[CH(CH3)J 



lbi.68- 



IS 



CH(CH3) 



EOT 



CH[CH(CH3)2r 



TTFT 



TFT 
W 



5T75 



CCH3(C2H5J 



20 



b1.74 



CCH3lCH(CH3yir 



TICHT 



CH(CH3) 



Ib1.y7 



tich; 



151:75 



CH[CH(CH3)2l" 



TICHT 



C(CH3)2 



25 



157:5(5 



15T:5T 



CCH3[CH(CH3)2l 



■CHT 
■CRT 



Ibl. 65 
Ibi.dd 



TT 



COOCH3 



TT 



COOC2H5 



TT 



"CHT 



15^57 



IT 



CONHCHa 



TT 



30 



101.85 

T5T36 



C0N(CH3)2 



TT 



T5T^ 
Ibi.ds 



IT 

IT 



CONHC2HS 

C0N(C2H5)2 



"FT 



IT 



lb1.S9 

T5T:5cr 



C3 



C2H5 



35 



CH(CH3)2 



TT 



T5T:5? 



COC2H5 



TT 



CH2CN 



T2 

■CRT 



ibi.ga 



TT 
TT 



CH2N(CH3)j 



■m 



t5t:s4 
t5t:§^ 



CH20N=C(CH37; 



TT 



40 



TT 
TT 



CH(OC2H5)2 



"FT 



Ibl. 96 



CH(0CH3)j 



TT 



■CRT 



Ibl. 98 



C2H 



Ibl .99 



C2H5 I C2H5 

-(CH2)4- 
-(CH2)2-0-(CH2)2- 



"cr; 



45 



lbi.100 



12 



Ibl. 101 



ibl. 165 



TT 
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No. 


X 






Y 


Ib1.103 


o 


H 


/. -(CH2)4-CH- 


Ib1.104 


o 




' H 


CHCHa 


ibl.105 


o 


H 


H 


CH2 


lbl.106 


s 


=o 


0 


Ib1.107 




=5 


s 


lbl.108 


CH(CH3) 




S 


Ibi.iOd 




=S 


S 


Ibl.ild 


C(CH3)2 


=b 


S 


Ibl.ili 


o 


=0 


NH 


lbi.112 


o 


=0 


NCHa 


Ibi.lia 


0 


CHa 


H 


NH 


lb1.H4 


0 


C2H5 


H 


NH 


lbl.ll5 


0 


CH3 


CHa 


NH 


lbi.ii6 


0 


C2H5 


C2H5 


NH 


Ibi.il7 


0 


CHa 


H 


NCHa 


lbl.118 


0 


CjHs 


H 


NCHa 


Ibi.HS 


0 


CHa 


CHa 


NCHa 


\biM6 


0 


C2HS 


C2H5 


NCHa 


Ibl.l2l 


NH 


=0 


NH 


hi. Hi. 


NH 


=0 


NCHa 


Ib1.l23 


NCHa 


=0 


NH 


Ib1.124 


NCHa 


=0 


NCHa 


Ibi.i2^ 


NCaHs 


=0 


NH 


Ibi.l26 


NCsHs 


=0 


NC2H5 



10 



15 



20 



25 



In addition, the following 3-heterocyclyl-substituted benzoyl 
derivatives of the formula I are particularly extraordinarily 
30 preferred: 



35 



40 



45 
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The compounds Ib2 . 1-Ib2 . 12 6 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by t^he fact that R2 is 
nitro. 




CH3 

The compounds Ib3 . 1-Ib3 . 126 , which differ from the 
corresponding compounds Ibl, 1-Ibl.l26 by the fact that Ri is 
15 methyl and is methylsulf onyl* 



20 




The compounds Ib4.l-Ib4.126, which differ from the 
25 corresponding compounds Ibl . 1-Ibl . 126 by the fact Ri is 

hydrogen and R2 is methylsulf onyl- 



30 




35 - The compounds IbS. 1-Ib5 . 126 , which differ from the 

corresponding compounds Ibl . 1-Ibl . 126 by the fact that R^ is 
trif luoromethyl and R2 is methylsulf onyl . 



40 




45 



CA 02278331 1999-07-09 

0050/47679 



38 

The compounds Ib6.1-Ib6 • 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that is 
methylsulf onyl . , 



5 



10 




The compounds Ib7.l-Ib7.126, which differ from the 
corresponding compounds Ibl. 1-Ibl . 126 by the fact that Ri is 
nitro. 



20 




The compounds IbS - 1-Ib8 • 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
trif luoromethyl . 



30 




The compounds Ib9.l-Ib9.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
methylthio. 



40 




45 



The compounds IblO. 1-IblO . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R^ is 
methylsulf inyl . 
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IblO 



SOCH3 



10 



15 



The compounds Ibll-l-lbll. 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
trif luoromethylsulf onyl . 

Ib11 




SO2CF3 



20 



25 



The compounds Ibl2.l-Ibl2.126, which differ from the 
corresponding compounds Ibl-1-Ibl.l26 by the fact that is 
methoxy and R2 is methylsulf onyl . 




Ib12 



N OH 



SOjCHg 



30 



35 



40 



The compounds Ibl3 . 1-Ibl3 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
ethylsulfonyl. 

Ibl 3 




The compounds Ibl4 . 1-Ibl4.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact R^ is 
methylsulf onyl and R3 is methyl. 



45 
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IbU 



The compounds Ibl5 . 1-Ibl5 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
10 methylsulfonyl and R3 is chlorine. 



15 




Ib15 



The compounds Ibl6 . l-lbl6. 126, which differ from the 
20 corresponding compounds Xbl • 1-Xbl . 126 by the fact that is 

methyl, R^ is methylsulfonyl and R3 is chlorine. 



25 




Ib16 



The compounds Ibl7.l-Ibl7.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R^ is 
methyl, R2 is methylsulfonyl and R^ is methyl. 



35 




lb17 



The compounds Ibl8.l-Ibl8.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is . 
methyl . 



45 
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10 



15 



The compounds Ibl9.l-Ibl9.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that is 
methyl and R2 is hydrogen. 

ibig 




20 



25 



The compounds Xb20.l-Ib20.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact is 
methyl and R2 is nitro. 

ib20 




30 



35 



40 



The compounds Ib21.l-Xb21.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R^ is 
methylsulfonyi and R^^ is hydrogen. 




Ib21 



SO2CH3 



The compounds Xb22.l-Xb22.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R^ is 
nitro and Ris is hydrogen. 



45 
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15 



20 



25 



42 




Ib22 



The compounds Ib23 . 1-Ib23 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that is 
methyl, is methyl su If onyl and Ri^ is hydrogen. 




Ib23 



The compounds Ib24-1-Ib24-126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
hydrogen, R^ is methylsulf onyl and Ri8 is hydrogen. 




Ib24 



SOjCHg 



30 - 



35 



40 



The compounds Ib25.l-Ib25.126, which differ from the 
corresponding compounds Ibl . 1-Ibl.l26 by the fact that R^ is 
trif luoromethyl, R2 is methylsulf onyl and RiQ is hydrogen. 




Ib25 



The compounds Ib26.l-Ib26.126, which differ from the 
corresponding compounds Ibl . 1-Ibl. 126 by the fact that Ri is 
methylsulf onyl and R^^ is hydrogen. 



45 
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10 



15 



20 



25 



30 



35 



40 



SO2CH3 N-X 




Ib26 



The compounds Ib27 . 1-Ib27 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact Ri is nitro 
and is hydrogen. 

Ib27 




The compounds Ib28.1-Ib28-126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that is 
trif luoromethyl and R^s is hydrogen. 

Ib28 




The compounds Ib29 . 1-Ib29 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
methylthio and R^^ is hydrogen. 

Ib29 




The compounds Ib3p.l-Ib30.126, which differ from the 
corresponding compounds Ibl.l.Ibl-126 by the fact that R2 is 
methylsulfinyl and R^s is hydrogen. 



45 
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Ib30 



10 



The compounds Ib31.l-Ib31.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
trif luoromethylsulfonyl and R^s is hydrogen. 



15 




Ib31 



SOaCFa 



20 



25 



The compounds Ib32 . 1-Ib32 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
methoxy, is methylsulf onyl and Ri8 is hydrogen. 



Ib32 




30 



35 



40 



The compounds Ib33 .1-Ib33 .126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R^ is 
ethylsulfonyl and Ri® is hydrogen. 



ibsa 




The compounds Ib34. I*lb34 . 126, which differ from the 
corresponding compounds Ibl. 1-Ibl.l26 by the fact that R2 is 
methylsulf onyl, R3 is methyl and Ris is hydrogen. 



45 
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Ib34 



The compounds Ib35 . 1-Ib35 . 126 , which differ from the 
corresponding compounds Ibl, 1-Ibl . 126 by the fact that R2 is 
10 methylsulfonyl, is chlorine and Ri8 is hydrogen - 



15 




Ib35 



- The compounds Ib36 . 1-Ib36 . 126 , which differ from the 
20 corresponding compounds Ibl . 1-Ibl . 126 by the fact that R^ is 

methyl, R2 is methylsulf onyl, R3 is chlorine and Rie is 
hydrogen . 



25 




Ib36 



30 

The compounds Ib37.1-Ib37 .126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R^ is 
methyl, R^ is methylsulfonyl, R3 is methyl and R^^ is 
hydrogen. 



40 




Ib37 



The compounds Ib38.l-Ib38.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
methyl and R^b is hydrogen. 
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Ib38 



10 



15 



The compounds Ib39 ,1-1539. 126, which differ from the 
corresponding compounds Ibl . 1-Ibl. 126 by the fact that Ri is 
methyl, R2 is hydrogen and R^b is hydrogen. 




Ib39 



20 



25 



The compounds Ib40.1-Ib40. 126, which differ from the 
corresponding compounds Ibl . 1-Ibl.l26 by the fact that Ri is 
methyl, R^ is nitro and R^s is hydrogen. 




Ib40 



30 



35 



40 



The compounds Ib41. 1-Ib41 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R^ is 
nitro, Ri* is ethyl and Ri8 is hydrogen. 



Ib41 




The compounds Ib42. 1-Ib42 . 126> which differ from the 
corresponding compounds Ibl . 1-Ibl. 126 by the fact that R^ is 
methyl, R2 is methylsulf onyl, Ri« is ethyl and R^s is 
hydrogen. 



45 
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Ib42 



The compounds Ib43 . 1-Ib43 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl,126 by the fact that Ri is 
10 hydrogen, R2 is methylsulfonyl, Ri6 is ethyl and R^^ is 

hydrogen. 



15 




Ib43 



C2H5 

20 - The compounds Ib44 . 1-Ib44 • 126 , which differ from the 

corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
trif luoromethyl, R2 is methylsulfonyl, RI6 is ethyl and Ris is 
hydrogen . 




ib44 



The compounds Ib45 • 1-Ib45 • 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
methylsulfonyl, Ris is ethyl and RI8 is hydrogen. 

35 



40 




Ib45 



45 



The compounds Ib46 . 1-Ib46 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
nitro, Rifi is ethyl and R^s ig hydrogen. 



• 
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lb46 



10 



15 



The compounds Ib47.l-Ib47.126r which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that is 
trif luoromethyl, R^s is ethyl and R^s is hydrogen. 




lb47 



20 



25 



30 



35 



40 



The compounds Ib48.l-Ib48.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
methylthio, R" is ethyl and Ri-s is hydrogen. 



^X 




Ib48 



The compounds Ib49. 1-Ib49 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
methylsulfinyl, Ric is ethyl and Ri8 is hydrogen. 



^X 




Ib49 



The compounds Ib50.l-Ib50.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
trif luoromethylsulfonyl, Ri6 is ethyl and Ri8 is hydrogen. 



45 
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IbSO 



SO2CF3 



10 



The compounds IbSl .l-IbSl. 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methoxy, R2 is methylsulf onyl, Ris is ethyl and Ri8 is 
hydrogen. 



15 




Ib51 



SO2CH3 



20 - 



25 



30 



35 



40 



The compounds Ib52.l-Ib52.126, which differ from the 
corresponding compounds Ibl.l-Xbl.126 by the fact that R^ is 
ethylsulfonyl, R^s is ethyl and rib is hydrogen. 



Ib52 




The compounds Ib53.l-Ib53.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
methylsulf onyl, R^ is methyl, Ris is ethyl and Ri^ is 
hydrogen. 



— X 




Ib53 



SO2CH3 



45 



The compounds Ib54 . 1-Ib54 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
methylsulf onyl, R3 is chlorine, Ris is ethyl and R^^ is 
hydrogen. 
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Ib54 



SO2CH3 



10 



15 



The compounds Ib55.l-Ib55.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that is 
methyl, R2 is methylsulf onyl, R3 is chlorine, R^^ is ethyl and 
is hydrogen. 




Ib55 



SOgCHg 



20 - 



25 



30 



35 



40 



The compounds Ib56 . 1-Ib56 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R^ is 
methyl, R^ is methylsulfonyl, R^ is methyl, Ris is ethyl and 
RIB is hydrogen. 



— X 




Ib56 



SO2CH3 



The compounds Ib57.1-Ib57. 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
methyl, R^^ is ethyl and R^^ is hydrogen. 

Ib57 




45 



The compounds Ib58.l-Ib58.126, which differ from the 
corresponding compounds Ibl. 1-Ibl . 126 by the fact that Ri is 
methyl, R^ is hydrogen, Ris is ethyl and Ris is hydrogen. 
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Ib58 



C2H5 

The compounds Ib59 . 1-Ib59 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl. 126 by the fact that Ri is 
10 methyl, is nitro, is ethyl and RIb is hydrogen. 



15 




Ib59 



C,H3 

The compounds Ib61. 1-Ib61 . 126 [sic], which differ from the 
20 corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 

methylsulf onyl, Ri^ is n-propyl and RI8 is hydrogen. 



25 




Ib60 



30 



35 



40 



The compounds Ib61.l-Ib61.126, which differ from the 
corresponding compounds Ibl.l-lbl.126 by the fact that R^ is 
nitro, Ri6 is n-propyl and RI8 is hydrogen. 



Ib61 




The compounds Ib62 .1-Ib62.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methyl, R2 is methylsulf onyl, Rie is n-propyl and R^s is 
hydrogen. 



45 
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10 



15 



The compounds Ib63 . 1-Ib63 . 126, which differ from the 
corresponding compounds Ibl . 1-lbl « 126 by the fact that is 
hydrogen, R2 is methylsulfonyl, R^s is n-propyl and Ris is 
hydrogen . 




Ib63 



20 - 



25 



30 



35 



40 



The compounds Ib64 . 1-Ib64 . 126, which differ from the 
corresponding compounds Ibl. 1-Ibl. 126 by the fact that Ri is 
trif luoromethyl, R2 is methylsulf onyl, K^^ is n-propyl and Ri^ 
is hydrogen. 



:X>r 




Ib64 



SO2CH3 



The compounds Ib65.l-Ib65.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R^ is 
methylsulfonyl, Ri^ is n-propyl and R^^ is hydrogen. 



SO2CH3 N-X 




Ib65 



45 



The compounds Ib66.l-Ib66.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R^ is 
nitro, Rifi is n-propyl and Ri8 is hydrogen. 



CA 02278331 1999-07-09 



0050/47679 




Ib66 



10 



15 



The compounds Ib67,l-Ib67.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
trifluoromethyl, is n-propyl and Rie is hydrogen. 




L.><. 



Ib67 



20 



25 



The compounds Ib68.l-Ib68.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
methylthio, Ris is n-propyl and R^^ is hydrogen. 



— X 




lb68 



30 - 



35 



40 



The compounds Ib69.l-Ib69.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R^ is 
methylsulf inyl, Ris is n-propyl and Ris is hydrogen. 



IL.X. 




Ib69 



The compounds Ib70.l-Ib70.126, which differ from the 
corresponding compounds Ibl • 1-Ibl. 126 by the fact that R2 is 
trif luoroiriethylsulfonyl, R^^ is n-propyl and R^^^ is hydrogen. 



45 
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— X 




Ib70 



SO2CF3 



10 



The compounds Ib71. 1-Ib71 . 126, which differ from the 
corresponding compounds Ibl. 1-lbl .126 by the fact that Ri is 
methoxy, R2 is methylsulfonyl, Ri6 is n-propyl and RIb is 
hydrogen . 



15 




Ib71 



SO2CH3 



20 - The compounds Ib72. 1-Ib72 . 126, which differ from the 

corresponding compounds Ibl.l-Ibl,126 by the fact that R2 is 
ethylsulfonyl, R^^ is n-propyl and R^^ is hydrogen. 



25 



30 



35 



40 



Ib72 




The compounds Ib73.l-Ib73.126, which differ from the 
corresponding compounds Ibl . 1-lbl. 126 by the fact that R2 is 
methylsulfonyl, R3 is methyl, Ris is n-propyl and Ris is 
hydrogen - 



Ib73 




The compounds Ib74.l-Ib74.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
methylsulfonyl, R3 is chlorine, R^* is n-propyl and R^^ is 
hydrogen . 
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Ib74 



SO2CH3 



10 



The compounds Ib75.l-Ib75.126, which differ from the 
corresponding compounds Ibl • 1-Ibl . 126 by the fact that is 
methyl, R2 is methylsulf onyl, R3 is chlorine, Ri« is n-propyl 
and Ri8 is hydrogen. 



15 




Ib75 



SO2CH3 



20 - The compounds Ib76.l-Ib76.126, which differ from the 

corresponding compounds Ibl . 1-Xbl . 126 by the fact that Ri is 
methyl, R^ is methylsulf onyl, R3 is methyl, R^6 is n-propyl 
and is hydrogen. 



25 



30 




Ib76 



N OH 
C3H, CH3 



SO2CH3 



The compounds Ib77.1-Ib77-126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methyl, R^^ is n-propyl and Ris is hydrogen. 




Ib77 



45 



The compounds Ib78.l-Ib78.126, which differ from the 
corresponding compounds Ibl-1-Ibl.l26 by the fact that Ri is 
methyl, R2 is hydrogen, R^s is n-propyl and RI8 is hydrogen. 
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Ib78 



10 



15 



The compounds Ib79,l-Ib79.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methyl, R2 is nitro, Ris is n-propyl and RiQ is hydrogen. 




Ib79 



20 



25 



The compounds IbSO . 1-Ib80 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri6 is 
n-propyl and Ri8 is hydrogen. 



O CI 



IbSO 



^Cl 



30 - The compounds IbSl . 1-Ib81 . 126, which differ from the 

corresponding compounds Ibl. 1-Ibl • 126 by the fact that R^ is 
methylsulfonyl, Ris is n-butyl and R^s is hydrogen. 



35 



40 



— X 




Ib81 



SO2CH3 



The compounds Ib82 . 1-Ib82 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl • 126 by the fact that R2 is 
nitro, Rifi is n-butyl and R^s is hydrogen. 



45 
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Ib82 



C4H9 

The compounds Ib83 . 1-Ib83 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that is 
10 methyl, R2 is methylsulf onyl , Ri6 is n-butyl and Ri8 is 

hydrogen . 



15 




.lb83 



C4H9 



20 - The compounds Ib84 . 1-Ib84 . 126, which differ from the 

corresponding compounds Ibl«l-Ibl.l26 by the fact that is 
hydrogen, R2 is methylsulf onyl, Ris is n-butyl and R^^ is 
hydrogen • 




Ib84 



The compounds Ib85.l-Ib85.126, which differ from the 
corresponding compounds Ibl . 1-Ibl. 126 by the fact that Ri is 
trif luoromethyl, R2 is methylsulf onyl, Ris is n-butyl and rib 
is hydrogen. 



40 




Ib85 



The compounds Ib86 . 1-Ib86 . 126 , which differ from the 
corresponding compounds Ibl . 1-lbl . 126 by the fact that R^ is 
methylsulf onyl, Rie is n-butyl and R^s is hydrogen. 
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The compounds Ib87-1-Ib87.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
nitro/ is n-butyl and Ri8 is hydrogen. 



15 




Ib87 



The compounds Ib88.l-IbB8.126, which differ from the 
20 corresponding compounds Ibl.l-Xbl.126 by the fact that R2 is 

trif luoromethylr R^^ is n-butyl and R^^ is hydrogen. 



25 



— X 




Ib88 



30 - The compounds Ib89 . 1-Ib89 . 126, which differ from the 

corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
methylthio, . R16 is n-butyl and Ri^ is hydrogen. 



35 



40 



L.X. 




!b89 



The compounds Ib90.1-Ib9 0.126, which differ from the 
corresponding compounds Ibl.l-Ibl-126 by the fact that R2 is 
methylsulf inyl, Ri6 is n-butyl and Ris is hydrogen. 



45 
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Ib90 



10 - 



15 
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30 



The compounds Ib91. 1-Ib9 1.126, which differ from the 
corresponding compounds Ibl - 1-lbl . 126 by the fact that R2 is 
trif luoromethylsulfonyl, Rie is n-butyl and Ris is hydrogen. 




ib91 



S0,CF3 



The compounds Ib92, 1-Ib92.126, which differ from the 
corresponding compounds Ibl.l-Ibl. 126 by the fact that Ri is 
methoxy, R2 is methylsulf onyl, R^s is n-butyl and Ris is 
hydrogen. 

Ib92 




35 



40 



The compounds Ib93 . 1-Ib93 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl. 126 by the fact that R2 is 
ethylsulfonyl, Ri^ is n-butyl and R^^ is hydrogen. 



Ib93 




SO2C2H5 



45 



The compounds Ib94 . 1-Ib94 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
methylsulf onyl, R3 is methyl, Ri^ is n-butyl and Ris is 
hydrogen . 
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The compounds Ib95.l-Ib95.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
methylsulfonylr is chlorine, Ris is n-butyl and R" is 
hydrogen. 



Ib95 




S02CH3 



The compounds Ib96. 1-Ib96 . 126, which differ from the 
corresponding compounds Ibl*l-Ibl.l26 by the fact that Ri is 
methyl, R2 is methylsulf onyl, R3 is chlorine, R" is n-butyl 
and RI8 is hydrogen. 



^X 



ibge 




SO2CH3 



The compounds Ib97.1Ib97 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methyl, R2 is methylsulf onyl, R3 is methyl, R" is n-butyl and 
Ri8 is hydrogen. 




Ib97 



45 - 



The compounds Xb98 . 1-Ib98 . 126 , which differ from the 
corresponding compounds Ibl.l-Ibl-126 by the fact that Ri is 
methyl, R^^ is n-butyl and Ris is hydrogen. 



CA 02278331 1999-07-09 



0050/47679 



61 




IbSS 



10 



15 



The compounds Ib99.l-Ib99.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methyl, R2 is hydrogen, Ri^ is n-butyl and Ris is hydrogen. 




[b99 



20 



25 



The compounds Ibl00.l-Ibl00.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R^ is 
methyl, R2 is nitro, R^^ is n-butyl and Ris is hydrogen. 



— X 




IblOO 



30 



35 



40 



The compounds IblOl . 1-IblOl - 126 , which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R^^ is 
n-butyl and Ri^ is hydrogen. 



CI H-'K 

i. jlX. 




Ib101 



The compounds Ibl02 . 1-Ibl02 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R^ is 
methylsulfonyl, R^^ is iso-butyl and Ris is hydrogen. 
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Ib102 



The compounds Ibl03.l-Ibl03.126, which differ from the 
corresponding compounds Ibl. 1-lbl . 126 by the fact that R2 is 
10 nitro, R^^ is iso-butyl and Ris is hydrogen. 



15 




Ib103 



CHgCHCCHg)^ 



The compounds Ibl04 . 1-Ibl04 . 126, which differ from the 
20 corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 

methyl, R2 is methylsulfonyl, Ri« is iso-butyl and Ri8 is 
hydrogen. 
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Ibl 04 



N OH 
CHgCHCCHJg 



SO2CH3 



The compounds Ibl05 . 1-Ibl05 , 126, which differ from the 
corresponding compounds Ibl . 1-lbl . 126 by the fact that Ri is 
hydrogen, R^ is methylsulfonyl, Ri^ is iso-butyl and Ri^ is 
hydrogen. 

Ibl 05 




N OH 
CHaCH(CH3)2 



SOjCHg 



The compounds Ibl06 . 1-Ibl06 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
trif luoromethyl, R^ is methylsulfonyl, R^^ is iso-butyl and 
RI8 is hydrogen. 
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lb106 



N OH 
CH2CH(CH3)2 



SO2CH3 



The compounds Ibl07 . 1-Ibl07 • 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
methylsulfonyl, Rifi is iso-butyl and rib is hydrogen. 



SO2CH3 N-X 




Ib107 



N OH 
CH2CH(CH3)2 

The compounds Ibl08.l-Ibl0a.126, which differ from the 
corresponding compounds Ibl. 1-Ibl. 126 by the fact that Ri is 
nitro, RI6 is iso-butyl and RiB is hydrogen. 



^X 



N 




Ibl 08 



N OH 
CH2CH(CH3)2 



The compounds Ibl09.l-IblO9.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
trif luoromethyl, Ri^ is iso-butyl and Ri8 is hydrogen. 



Ibl 09 




N OH 
CHgCHCCHgjg 



The compounds Ibll0.l-Ibll0.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
methylthio, R^^ is iso-butyl and RI8 is hydrogen. 
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Ib110 



CHgCHCCHg), 



The compounds Iblll . 1-Iblll . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
10 methylsulf inyl, Rie is iso-butyl and Ri8 is hydrogen. 



15 




The compounds Ibll2.l-Ibll2.126, which differ from the 
corresponding compounds Ibl. 1-Ibl . 126 by the fact that R2 is 
trif luoromethylsulfonyl, Ri6 is iso-butyl and R^^ is hydrogen. 



25 




Ibl 12 



CHgCHtCHJj 



30 - The compounds Ibll3 . 1-Ibll3 . 126, which differ from the 

corresponding compounds Ibl . 1-Ibl . 126 by the fact that RJ- is 
methoxy, R^ is methylsulf onyl, Rie is iso-butyl and R^^ is 
hydrogen. 



35 




Ib113 



40 CH2CH{CH3)2 



The compounds Ibll4.l-Ibll4.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
ethylsulfonyl, Ri^ is iso-butyl and Ri8 is hydrogen. 
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Ib114 



N OH 
CH2CH(CH3)2 



SOjCgHg 



The compounds Ibll5.l-Ibll5.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
methylsulfonyl, is methyl r R^* is iso-butyl and Ri8 is 
hydrogen. 




Ib115 



N OH 

CHgCHlCHj^ CH3 

The compounds Ibll6.l-Ibll6.126, which differ from the 
corresponding compounds Ibl . 1-Ibl. 126 by the fact that R2 is 
methylsulfonyl, R3 is chlorine, RI6 is iso-butyl and Ris is 
hydrogen. 




Ib116 



SO2CH3 



CHjCHCCHg)^ 

The compounds Ibll7 . 1-Ibll7 . 126 , which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methyl, is methylsulfonyl, R3 is chlorine, R^* is iso-butyl 
and RIB is hydrogen. 

Ib117 




CHjCHCCHa)^ 
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The compounds Ibll8.l-Ibll8.126, which differ froin the 
corresponding compounds Ibl.l-Ibl.126 by the fact that is 
methyl, R2 is methylsulf onyl, R3 is methylf^ R^s is iso-butyl 
and R18 is hydrogen. 



10 




lb118 



CH2CH{CH3)2 



The compounds Ibll9.1-Ibll9 .126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R^. is 
methyl, R^s is iso-butyl and Ria is hydrogen. 



20 




Ib119 



CH^CHCCHJa 



The compounds Ibl20 . 1-Ibl20 . 126 , which differ from the 
corresponding compounds Ibl. 1-Ibl. 126 by the fact that R^ is 
methyl, R2 is hydrogen, Ris is iso-butyl and Ri8 is hydrogen. 



30 




Ibl 20 



35 CH2CH(CH3)2 

The compounds Ibl21. 1-Ibl21.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methyl, R2 is nitro, Ri^ is iso-butyl and R^^ is hydrogen. 
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The compounds Ibl22 . 1-Ibl22 . 126/ which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R^^ is 
iso-butyl and R^s is hydrogen. , 



5 



10 




Ib122 



The compounds Ibl23 • 1-Ibl23 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact Ri is 
methylsulfonyl and R2 is trif luoromethyl. 




Ib123 



The compounds Ibl24 . 1-Ibl24 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
methylsulfonyl, R2 is trif luoromethyl, and Ris is hydrogen. 




Ibl 24 



The compounds Ibl25 . 1-Ibl25 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R^ is 
35 methylsulfonyl, R2 is trif luoromethyl, Ris is n-propyl and Ri^ 

is hydrogen. 
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The compounds Ibl26« 1-Ibl2 6 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methylsulfonyl, R2 is trif luoromethyl, R^S/^is n-butyl and Ris 
is hydrogen. 



10 



SOXH,. N-X 



t y 




lb 126 



15 



The compounds Ibl27.l-Ibl27.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methylsulfonyl, R2 is trif luoromethyl, Ri6 is iso-butyl and 
Ri-8 is hydrogen. 



20 



SO^CH, N-X 4 




Ib127 



CHgCHCCHj)^ 



25 



The compounds Ibl28.l-lbl28.126, which differ from the 
corresponding compounds Xbl.l-lbl.126 by the fact that Ri is 
methylsulfonyl, R2 is trif luoromethyl, Ri^ is ethyl and Ri-s is 
hydrogen . 



30 



35 



SOaCHg N-X 




Ib128 



40 



45 



The compounds Ibl29.l-Ibl29.126, which differ from the 
corresponding compounds Ibl, 1-lbl . 126 by the fact that R^^ is 
nitro and R2 is methylsulfonyl. 



rb129 




SO^Me 
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The compounds Ibl30.l-Ibl30.126, which differ from the 
corresponding compounds Ibl . 1-Ibl - 126 by the fact that Ri is 
nitro, R2 is methylsulf onyl and R^b is hyc^ogen. 
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10 




Ib130 



The compounds Ibl31.l-Ibl31.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that is 
nitrb, R2 is methyrsurfonyl, R^e is n-propyl and Ris is 
hydrogen. 



20 




The compounds Ibl32.l-Ibl32.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
nitro, R2 is methylsulf onyl, Ri6 is n-butyl and R^a is 
hydrogen. 




Ib132 



35 - The compounds Ibl33 . 1-Ibl33 . 126 , which differ from the 

corresponding compounds Ibl - 1-Ibl . 126 by the fact that Ri is 
nitro, R2 is methylsulf onyl, Ri^ is iso-butyl and R^b is 
hydrogen . 




Ib133 
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The compounds Ibl34 . 1-Ibl34 . 126 , vhich differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
nitro, R2 is methylsulf onyl, Ris is ethyl^ and Ri-s is hydrogen. 




Ib134 



15 



20 



The compounds Ibl35.1-Ibl35. 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri9 is 
hydrogen. 

Ib135 




25 



The compounds Ibl36 . 1-Ibl36.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R^^ is 
ethyl and Ris is hydrogen. 



30 




Ib136 



35 



The compounds Ibl37 . 1-Ibl37 . 126 which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Z is 
methylsulf onyl and Rio is hydrogen. 
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IL.X. 



Ib137 



CH3 OS0,CH3 

The compounds Ibl38.l-Ibl38.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
methylsulf onyl, Z is methylsulf onyl and Ris is hydrogen. 
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Ib138 



SO2CH3 



10 



The compounds Ibl39 . 1-Ibl39 . 126, which differ from the 
corresponding compounds Ibl. 1-Ibl .126 by the fact that R2 is 
nitro, Z is methylsulf onyl and Ris is hydrogen. 
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Ibl 39 



CH3 OSO2CH3 
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40 



The compounds Ibl40.l-Ibl40.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that is 
methyl, R2 is methylsulf onyl , Z is methylsulf onyl and RI8 is 
hydrogen . 

Ibl 40 




OSO2CH3 



SO2CH3 



The compounds Ibl41.1-Ibl4 1.126 which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methylsulf onyl, Z is methylsulf onyl and Ris is hydrogen. 



SO2CH3 N-X 




Ib141 



OSO2CH3 



45 



The compounds Ibl42.l-Ibl42.126 which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
nitro, Z is methylsulf onyl and R^^ is hydrogen. 
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Ib142 



^N' \ CI 

<|;H3 OSO2CH3 

The compounds Ibl43.l-Ibl43.126, which differ from the 
corresponding compounds Ibl. 1-Ibl . 126 by the fact Ri is 
methoxy, R2 and z are methyl su If onyl and RJ^s is hydrogen. 



— X 




Ib143 



The compounds Ibl44 . 1-Ibl44 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R^ is 
ethylsulfonyl, Z is methylsulfonyl and Rio is hydrogen. 

Ib144 




CH3 

The compounds Ibl45.1-Ibl45. 126, which differ from the 
corresponding compounds Ibl*l-Ibl . 126 by the fact that Ri6 is 
ethyl, Z is methylsulfonyl and Ri^ is hydrogen • 




Ib145 



The compounds Ibl46 .1-Ibl46.126, which differ from the 
corresponding compounds Ibl,l-Ibl.l26 by the fact that R2 is 
methylsulfonyl, R^^ is ethyl, Z is methylsulfonyl and R" is 
hydrogen. 
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Ib146 



SO2CH3 



10 



The compounds Ibl47 . 1-Ibl47 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
nitro, is ethyl, Z is methylsulfonyl and RIb is hydrogen. 
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IL.><. 



Ib147 



C2H5 OSO2CH3 
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The compounds Ibl 4 8.1 -lb 14 8. 126, which differ from the 
corresponding compounds Ibl. 1-Ibl. 126 by the fact that Ri is 
methyl, is methylsulfonyl, R^^ ig ethyl, 2 is 
methylsulfonyl and Ri8 is hydrogen. 



N 




Ib148 



The compounds Ibl49 •1-Ibl49. 126, which differ from the 
corresponding compounds Ibl.l-lbl.126 by the fact that Ri is 
methylsulfonyl, Ris is ethyl, Z is methylsulfonyl and Ri^ is 
hydrogen. . 



SO2CH3 N-X 




Ibl 49 



45 



The compounds Ibl50 . 1-Ibl50 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
nitro, Ris is ethyl, Z is methylsulfonyl and Ris is hydrogen- 
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Ib150 



The compounds Ibl51,l-Ibl51.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methoxy, is methyl sulfonyl, Ris is ethyl, Z is 
methylsulfonyl and R^-b is hydrogen. 



15 




Ib151 



The compounds Ibl52 .1-Ibl52 .126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
ethylsulfonyl, R^^ is ethyl, Z is methylsulfonyl and Ris is 
hydrogen . 




Ib152 



The compounds Ibl53.l-Ibl53.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Z is 
methylsulfonyl. 




Ib153 



The compounds Ibl54 . 1-Ibl54 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 and 
Z are methylsulfonyl. 
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Ib154 



The compounds Ibl55.1-Ibl55 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
10 nitro and z is methylsulfonyl. 




Ib155 



The compounds lbl56. 1-Ibl56 . 126, which differ from the 
20 corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 

methyl, and 2 are methylsulfonyl. 



25 




Ib156 



The compounds Ibl57 . 1-Ibl57 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri and 
2 are methylsulfonyl. 



35 




Ibl 57 



CH3 OSO2CH3 



The compounds Ibl58 . 1-Ibl58 . 126, which differ from the 
corresponding compounds Ibl. 1-Ibl.l26 by the fact that Ri is 
nitro and Z is methylsulfonyl. 



45 



CA 02278331 1999-07-09 



0050/47679 




Ib158 



CH3 0S0,CH3 
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15 



The compounds Ibl59 .1-Ibl59.126, which differ from the 
corresponding compounds Ibl.I-rbl.126 by the fact that Ri is 
methoxy, R2 and Z are methylsulfonyl. 
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CH3 °^^^^"3 



SO2CH3 
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The compounds Ibl60 . 1-Ibl60.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
ethylsulfonyl and Z is methylsulfonyl. 

Ib160 




CH3 ^^^^^^3 



The compounds Ibl61 . 1-Ibl61 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Z is 
ethylsulfonyl and Ris is hydrogen. 




L.X. 



Ib161 



'N' \ ^ CI 
CH3 

The compounds Ibl62.l-Ibl62.126, which differ from the 
corresponding compounds Ibl. 1-Ibl. 126 by the fact that R^ is 
methylsulfonyl, Z is ethylsulfonyl and R^s is hydrogen. 
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Ib162 



SO2CH3 



10 



The compounds Ibl63 . 1-Ibl63 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
nitro, Z is ethylsulfonyl and R^^ is hydrogen. 
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Ib163 
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The compounds Ibl64.1-Ibl64,126, which differ from the 
corresponding compounds Ibl.l-Ibl . 126 by the fact that Ri is 
methyl, R2 is methylsulfonyl, 2 is ethylsulfonyl and R^^ is 
hydrogen . 



^X 




Ibl 64 



OSO^C^Hg 



SOgCHg 



The compounds Ibl65.1-Ibl65. 126, which differ from the 
corresponding compounds Ibl.l-Ibl. 126 by the fact that R^ is 
methylsulfonyl, 2 is ethylsulfonyl and R^s is hydrogen. 



SO2CH3 N-X 



N 




Y r' 



Ib165 



CH, OSO,C,H, 



The compounds Ibl66 . 1-Ibl66 . 126 , which differ from the 
corresponding compounds Ibl. 1-Ibl.l26 by the fact that R^ is 
nitro, 2 is ethylsulfonyl and Ris is hydrogen. 
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Ib166 



CH3 OSO.C^H^ 



The compounds Ibl67.l-Ibl67.126, which differ from the 
corresponding compounds Ibl,l-Ibl.l26 by the fact that is 
methoxy, R2 is methylsulf onyl, Z is ethylsulf onyl and Ris is 
hydrogen • 




Ib167 



OSOAHs 

The compounds Ibl68.l-Ibl68.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 and 
Z are ethylsulf onyl and RIb is hydrogen. 

Ib168 




OS0,C,H, 



SO2C2H3 



The compounds Ibl69 . 1-Ibl69. 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Rie is 
ethyl, Z is ethylsulf onyl and R^^ is hydrogen. 




Ib169 



CaHs 



The compounds Ibl70.l-Ibl70.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that r2 is 
methylsulf onyl, Ri^ is ethyl, Z is ethylsulf onyl and R^s is 
hydrogen. 
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Ib170 



O 
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SO2CH3 



U 



OS02C2H5 



The compounds Ibl71 . 1-Ibl71 . 126, which differ from the 
corresponding compounds Ibl. 1-Ibl.l26 by the fact that is 
nitro, Rifi is ethyl, Z is ethylsulf onyl and R^b is hydrogen • 



C2H5 OSOgCgHg 

The compounds Ibl72.l-Ibl72.126, which differ from the 
corresponding compounds Ibl. 1-Xbl.l26 by the fact that R^ is 
methyl, R2 is methylsulf onyl, Ri6 is ethyl, Z is ethylsulf onyl 
and RI8 is hydrogen. 



The compounds Ibl73.l-Ibl73.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
methylsulfonyl, Ris is ethyl, Z is ethylsulf onyl and Ri^ is 
hydrogen. 




Ibl 71 




Ib172 



o 



SOXH, N-X 



Ib173 




OSO2C2H5 



The compounds Ibl74 . 1-Ibl74 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl* 126 by the fact that Ri is 
nitro, Ris is ethyl, Z is ethylsulf onyl and Ri8 is hydrogen. 
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The compounds Ibl75 • 1-Ibl75 . 126, which differ from the 
corresponding compounds Ibl • 1-lbl . 126 by the fact that Ri is 
methoxy, R2 is methylsulfonyl, Ris is ethyl, Z is 
ethylsulfonyl and Ris is hydrogen. 




Ibl 75 



The compounds Ibl76. 1-Ibl76,126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
ethylsulfonyl, Ri6 is ethyl, Z is ethylsulfonyl and Ri^ is 
hydrogen. 




Ib176 



•N' \ ^ — ' 'SO.C-H, 
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40 



The compounds Ibl77,l-Ibl77-126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Z is 
ethylsulfonyl. 



— X 




Ibl 77 



. OSO,C,H3 

3 



45 



The compounds Ibl78.l-Ibl78.126, which differ from the 
corresponding compounds Ibl.l-Ibl-126 by the fact that R2 is 
methylsulf onyl and Z is ethylsulfonyl- 
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CH3 OSOjCjHs 



S02CH3 



Ib178 



^0 - The compounds Ibl79.l-Ibl79.126, which differ from the 

corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
nitro and z is ethylsulf onyl. 
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Ib179 



CH3 OSO2C2H5 



The compounds XblSO .1-Ibl80.126, which differ from the 
corresponding compounds Ibl .1-Ibl . 126 by the fact that Ri' is 
methyl, is methylsulfonyl ajid Z is ethylsulf onyl . 



Ib180 




CH, OSO2C2H3 

3 



35 



40 



The compounds Ibl81.1-Ibl8 1.126, which differ from the 
corresponding compounds Ibl • 1-Ibl • 126 by the fact that R^- is 
methylsulfonyl and Z is ethylsulf onyl • 



SO2CH3 N-X 




Ib181 



Y 



CH3 OSO,C,H3 



45 



The compounds Ibl82.l-Ibl82.126, which differ from the 
corresponding compounds Ibl. 1-Ibl. 126 by the fact that JO- is 
nitro and Z is ethylsulf onyl. 
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Ib182 



The compounds Ibl83 . 1-Ibl83 .126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
10 methoxy, R2 is methylsulfonyl and Z is ethylsulfonyl. 



15 




Ib183 



The compounds Ibl84 . 1-Ibl84 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 and 
Z are ethylsulfonyl. 



25 




Ib184 



30 - The compounds Ibl85 . 1-Ibl85 . 126 which differ from the 

corresponding compounds Ibl . 1-Ibl . 126 by the fact that Z is 
iso-propylsulfonyl and Ri^ is hydrogen. 



35 




Ib185 



40 

The compounds Ibl86 . 1-Ibl86 .126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
methylsulfonyl, Z is iso-propylsulfonyl and R^-^ is hydrogen. 

45 
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Ib186 



SO2CH3 



CH3 OS02CH(CH3)2 



10 



15 



The compounds Ibl87.l-lbl87.126, which differ from the 
corresponding compounds Ibl.l-Ibl. 126 by the fact that R2 is 
nitro, Z is iso-propylsulfonyl and R^s is hydrogen. 




15187 



CH3 OSOgCHCCHj)^ 



The compounds Ibl88 . 1-Ibl88, 126, which differ from the 
20 corresponding compounds Ibl. 1-Ibl • 126 by the fact that Ri is 

methyl, R2 is methylsulfonyl , Z is iso-propylsulf onyl and rib 
is hydrogen. 



25 



30 



35 



40 




Ib188 



SO2CH3 



The compounds Ibl89. 1-Ibl89.126, which differ from the 
corresponding compounds Ibl.l-Ibl. 126 by the fact that Ri is 
methylsulfonyl, z is iso-propylsulf onyl and Ri8 is hydrogen. 



SOjCHj N-X 




Ib189 



^H, OSOjCH(CH3)2 

The compounds Ibl90. 1-Ibl90 .126 , which differ from the 
corresponding compounds Ibl .1-Ibl . 126 by the fact that Ri is 
nitro, Z is iso-propylsulf onyl and Ris is. hydrogen. 



45 
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N 




Ib190 



OSO,CH(CH3)3 



The compounds Ibl91.l-Ibl91.126, which differ from the 
corresponding compounds Ibl . 1-Ibl • 126 by the fact that Ri is 
methoxy, is methylsulf onyl, Z is iso-propylsulf onyl and Ris 
is hydrogen. 




Ibl 91 



SOgCHg 



The compounds Ibl92 . 1-Ibl92 . 126 , which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
ethylsulfonyl, Z is iso-propylsulf onyl and Ri^ is hydrogen. 




15192 



CH3 OS02CH(CH3)2 



The compounds Ibl93.l-Ibl93.126, which differ from the 
corresponding compounds Ibl. 1-Ibl . 126 by the fact that R" is 
ethyl, Z is iso-propylsulf onyl and R^^ is hydrogen. 



Ibl 93 




The compounds Ibl94.l-Ibl94.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
methylsulfonyl, Rie is ethyl, Z is iso-propylsulf onyl and RiQ 
is hydrogen. 
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SO2CH3 



Ib194 



CjHg OSOjCH(CH3)2 



10 



15 



20 



25 



30 



The compounds Ibl95. 1-Ibl95 . 126 , which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
nitro, is ethyl, Z is iso-propylsulfonyl and RI-b is 
hydrogen . 




Ib195 



C^Hg OSOaCHCCHg)^ 



The compounds Ibl96 .1-Ibl96. 126, which differ from the 
corresponding compounds Ibl. 1-Ibl . 126 by the fact that RJ- is 
methyl, R2 is methylsulf onyl, Ris is ethyl, Z is 
iso-propylsulfonyl and Ri8 is hydrogen. 




IL.X. 



Ib196 



OSOgCHCCHg)^ 



SO2CH3 



35 



40 



45 



The compounds Ibl97 .1-Ibl97* 126, which differ from the 
corresponding compounds lbl.l-Ibl.126 by the fact that R^ is 
methylsulf onyl, Ris is ethyl, Z is iso-propylsulfonyl and R^b 
is hydrogen. 



SOXH, N-X 




Ib197 



OSOgCHCCHg)^ 

The compounds Ibl98 . 1-Ibl98 . 126 , which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
nitro, Ri6 is ethyl, Z is iso-propylsulfonyl and RI8 is 
hydrogen. 
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Ib198 



The compounds Ibl99.l-Ibl99.126, which differ from the 
corresponding compounds Ibl . 1-Ibl. 126 by the fact that Ri is 
10 methoxy, R2 is methylsulf onyl, Rie is ethyl, Z is 

iso-propylsulfonyl and R^8 is hydrogen. 



15 




ibigg 



20 - The compounds Ib200 . 1-Ib200 . 126 , which differ from the 

corresponding compounds Ibl - 1-Ibl. 126 by the fact that R2 is 
ethylsulfonyl, Ri^ is ethyl, Z is iso-propylsulfonyl and Ri3 
is hydrogen . 



25 



30 




Ib200 



The compounds Ib201 . 1-Ib201. 126 , which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Z is 
n-propylsulfonyl and R^b is hydrogen. 



40 




Ib201 



45 



The compounds Ib202 . 1-Ib202 . 126 , which differ from the 
corresponding compounds Ibl. 1-Ibl . 126 by the fact that R2 is 
methylsulfonyl, Z is n-propylsulf onyl and Ri8 is hydrogen. 
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The compounds Ib203 . 1-Ib203 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that is 
10 nitro, Z is n-propylsulf onyl and R^^ is hydrogen. 




lb2Q3 



The compounds Ib204 . 1-Ib204 . 126, which differ from the 
20 corresponding compounds Ibl . 1-Ibl . 126 by the fact that is 

methyl, R2 is methylsulfonyl, Z is n-propylsulf onyl and R^^ is 
hydrogen . 



25 




Ib204 



30 

The compounds Ib205.l-Ib205.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methylsulfonyl, Z is n-propylsulf onyl and R^^ is hydrogen. 



35 




Ib205 



CH3 0S0,C3H, 
40 ^ 

The compounds Ib206.1-Ib206. 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R^ is 
nitro, Z is n-propylsulf onyl and R^^ is hydrogen - 



45 
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15206 



OSO2C3H, 



10 



The compounds Ib207 . 1-Ib207 • 126, which differ from the 
corresponding compounds Ibl.l-Ibl, 126 by the fact that Ri is 
methoxy, is methylsulfonyl, z is n-propylsulfonyl and Ria 
is hydrogen. 



15 




Ib207 



CH3 °^^^^3H. 



SO2CH3 



20 



The compounds lb. 208 . 1-Ib208 . 126 , which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
ethylsulfonyl/ Z is n-propylsulfonyl and Ri^ is hydrogen. 



25 



30 




Ib208 



SO,C,H3 



The compounds Ib209 . 1-Ib209 . 126, which differ from the 
corresponding compounds Ibl . 1-lbl . 126 by the fact that R^-s is 
ethyl, Z is n-propylsulfonyl and Ris is hydrogen. 



35 



40 



N 




Ib209 



The compounds Ib210. 1-Ib210. 126, which differ from the 
corresponding compounds Ibl . 1-ibl • 126 by the fact that R^ is 
methylsulfonyl, R^s is ethyl, 2 is n-propylsulfonyl and Ri^ is 
45 hydrogen. 
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CI N-\ R* 

4. JL.X. 




Ib210 



SO2CH3 



10 



The compounds Ib211 . 1-211 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
nitro, is ethyl, Z is n-propylsulfonyl and Ris is 
hydrogen. 



15 



20 



25 



30 




lb2H 



CjHg OSO2C3H7 



The compounds Ib212.l-Ib212.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
methyl, R2 is methylsulf onyl, Rie is ethyl, z is 
n-propylsulfonyl and R^s is hydrogen. 




Ib212 



SO2CH3 



35 



The compounds Ib213.l-Ib213.126, which differ from the 
corresponding compounds Ibl.l-Ibl. 126 by the fact that Ri is 
methylsulf onyl, R^s is ethyl, Z is n-propylsulfonyl and R^a is 
hydrogen . 



40 



SO2CH3 N-x 



N 




Ib213 



Y R' 



N- \ ^ -CI 
C,H3 0S0,C3H, 



45 
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The compounds Ib214.l-Ib214.126, which differ from the 
corresponding compounds Ibl . 1-lbl . 126 by the fact that Ri is 
nitro, Rifi is ethyl, Z is n-propylsulfonyl^ and Ris is 
hydrogen. 



10 




IL.X. 



Ib214 



The compounds Ib215.l-Ib215.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
15 methoxy, R^ is methylsulfonyl, Ri6 is ethyl, Z is 

n-propylsulfonyl and R^b is hydrogen. 



20 




Ib215 



The compounds Ib216.l-Ib216.126, which differ from the 
corresponding compounds Ibl . 1-lbl . 126 by the fact that is 
ethylsulfonyl, R^^ is ethyl, Z is n-propylsulf onyl and Ri^ is 
hydrogen - 



30 




Ib216 



The compounds Ib217 . 1-Ib2 17 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl.l26 by the fact that 2 is 
n-butylsulfonyl and R^s is hydrogen. 



45 



Ib217 
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The compounds Ib218 . 1-Ib2 18 . 126 , which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
methylsulfonyl/ is n-butylsulfonyl and is hydrogen • 



5 



10 




Ib218 



15 



20 



The compounds Ib219.1-Ib219, 126, which differ from the 
-eor^responding -compounds -Ibl. l-Ibl.126 by -the fact -that -R2- is 
nitro, Z is n-butylsulfonyl and Ris is hydrogen. 




lb 219 



N \ - --2 

CH3 OSOjC^Hg 



25 



The compounds Xb220 . 1-Ib220. 126, which differ from the 
corresponding compounds Ibl. 1-Ibl. 126 by the fact that Ri is 
methyl, is methylsulf onyl , z is n-butylsulfonyl and Ria is 
hydrogen . 



30 



35 



— X 




Ib220 



OSO,C,H 



SOaCHg 



The compounds Ib221 . 1-Ib221 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R^ is 
methylsulf onyl , Z is n-butylsulfonyl and R^s is hydrogen. 



40 



45 



SO.CH, N-X . 
Y 




Ib221 



OSOjC^Hg 
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The compounds Ib222 . 1-Ib222 . 126 , which differ from the 
corresponding compounds Ibl . 1-lbl . 126 by the fact that Ri is 
nitro, Z is n-butylsulfonyl and RiQ is rhydrogen. 




Ib222 



The compounds Ib223 - 1-Ib223. 126, which differ from the 
corresponding compounds Ibl. 1-Ibl . 126 by the fact that is 
methoxy, R2 is methylsulf onyl , 2 is n-butylsulfonyl and Ris is 
15 hydrogen. 



20 




Ib223 



The compounds Ib224 . 1-Ib224 . 126, which differ from the 
25 corresponding compounds Ibl. 1-Ibl . 126 by the fact that R2 is 

ethylsulfonyl, 2 is n-butylsulfonyl and Ria is hydrogen. 



30 




Ib224 



35 - The compounds Ib225.l-Ib225.126, which differ from the 

corresponding compounds Ibl^l-Ibl. 126 by the fact that Ri* is 
ethyl, 2 is n-butylsulfonyl and RiQ is hydrogen. 
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The compounds Ib226 . 1-Ib226 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
methylsulfonyl, Rie is ethyl, Z is n-butylsulfonyl and Ris is 
hydrogen. 



10 




Ib226 



The compounds Ib227.1^Ib227.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
nitro, R16 is- ethyl, Z is n-butylsulfonyl and Ri8 is hydrogen. 



20 




Ib227 



CgHg OSOgC^Hg 



The compounds Ib228.1-Ib228-126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methyl, R2 is methylsulfonyl, Ris is ethyl, Z is 
n-butylsulfonyl and Ria is hydrogen. 



30 




Ib228 



The compounds Ib229.l-Xb229.126, which differ from the 
corresponding compounds Ibl . 1-Ibl. 126 by the fact that Ri is 
methylsulfonyl, Ri6 is ethyl, Z is n-butylsulfonyl and Ria is 
hydrogen. 



45 




Ib229 
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The compounds Ib230 . 1-Ib230 . 126, which differ from the 
corresponding compounds Ibl • 1-Ibl . 126 by the fact that is 
nitro, is ethyl, Z is n-butylsulfonyl and Ri3 is hydrogen, 




I Ib230 



OSO,C,H, 

The compounds Ib231. 1-Ib231- 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methoxy, R2 is methylsulf onyl, R" is ethyl, Z is 
n-butylsulfonyl and Ri^ is hydrogen. 



Ib231 




SO2CH3 



The compounds Ib232 . 1-Ib232 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl - 126 by the fact that R2 is 
ethylsulfonyl, Ri« is ethyl, Z is n-butylsulfonyl and RJ-8 is 
hydrogen. 




IL.X. 



Ib232 



OSOjC^Hg 



SOjCjHs 



The compounds Ib233.l-Ib233.126/ which differ from the 
corresponding compounds lbl.l-Ibl.126 by the fact that Z is 
iso-butylsulfonyl and Ris is hydrogen. 

Ib233 




OSOjCHjCHCCHg)^ 
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The compounds Ib234 .1-Ib234.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
methylsulfonyl, Z is iso-butylsulfonyl and Rie is hydrogen. 



10 



O CI R 

iL JL JL.X. 



'r Ib234 




SO2CH3 



CH3 OSOgCHjCHCCHJj 



15 



20 



The compounds Ib235.l-Ib235.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
nitro, Z is iso-butylsulfonyl and Ria is hydrogen. 



Ib235 



N 




N \ - 
CH3 OSOgCHgCHCCHgjg 



25 



30 



The compounds Ib236 . 1-Ib236 • 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
methyl, R2 is methylsulf onyl, 2 is iso-butylsulfonyl and Ri8 
is hydrogen. 



CH3 '^j'^^^R' 




Ib236 



SO2CH3 



OSOaCH2CH(CH3)2 



35 



The compounds Ib237.l-Ib237.126, which differ from the 
corresponding compounds Ibl.l-Ibl,126 by the fact that is 
methylsulf onyl, Z is iso-butylsulfonyl and R^^ is hydrogen. 



40 



45 



O SOgCHg N-X 



Ib237 




The compounds Ib238.l-Ib238.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
nitro, Z is iso-butylsulfonyl and RI8 is hydrogen. 
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Ib238 



OS02CH2CH(CH3)2 



10 



15 



The compounds Ib239 . 1-Ib239 . 126, which differ from the 
corresponding compounds Ibl • 1-Ibl . 126 by the fact that Ri is 
methoxy, R2 is methylsulf onyl, Z is iso-butylsulfonyl and RJ-Q 
is hydrogen. 

Ib239 




N 
CH 



bsOaCHjCHCCh^a 



20 _ 



25 



30 



35 



40 



The compounds Ib240. 1-Ib240.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
ethylsulfonylr Z is iso-butylsulfonyl and R^s is hydrogen. 

Ib240 



OSOaCH^CHCCHg); 

The compounds Ib241 . 1-Ib241 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri6 is 
ethyl, Z is iso-butylsulfonyl and Ri^ is hydrogen. 

Ib241 





"N' ^ ^ CI 
^^^^ OSOjCHaCHCCHg)^ 



45 



The compounds Ib242 . 1-Ib242 . 126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
methylsulf onyl, R^^ is ethyl, Z is iso-butylsulfonyl and Ri8 
is hydrogen. 
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Ib242 



SO2CH3 



CgHg OSOgCHgCHCCHg)^ 



10 



The compounds Ib243.l-Ib243.126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
nitror Rifi is ethyl, Z is iso-butylsulf onyl and Ris is 
hydrogen. 



15 



20 



25 




IL.X. 



Ib243 



CjHj OSOaCHjCHCCHa)^ 

The compounds Ib244. 1-Ib244. 126, which differ from the 
corresponding compounds lbl.l-Ibl.126 by the fact that Ri is 
methyl, r2 is methylsulfonyl, R" is ethyl, Z is 
iso-butylsulf onyl and Ri8 is hydrogen. 



Ib244 



N 



30 




X "VX^ ' SO2CH3 



35 



40 



The compounds Ib245.1-Ib245. 126, which differ from the 
corresponding compounds Ibl. 1-lbl . 126 by the fact that Ri is 
methylsulfonyl, Ri« is ethyl, Z is iso-butylsulf onyl and R^s 
is hydrogen. 



SO2CH3 N"X 



N 




Ib245 



•N^ \ ^ CI 
6^3 OSO,CH,CH{CH3)3 



The compounds Ib246.l-Ib246.126, which differ from the 
corresponding compounds Ibl. 1-Ibl . 126 by the fact that Ri is 
nitro, Ris is ethyl, Z is iso-butylsulf onyl and Ris is 
hydrogen. 
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Ib246 



^^^^ 0S02CH2CH(CH3)2 

The compounds Ib247 . 1-Ib247 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
methoxy, R2 is methylsulf onyl, Ri« is ethyl, Z is 
iso-butylsulfonyl and R^^ is hydrogen • 




Ib247 



SO2CH3 

CgHs ^0S02CH2CH(CH3)2 

The compounds Ib24a.l.Ib248.126, which differ from the 
corresponding compounds Ibl.l-Xbl.126 by the fact that r2 is 
methylsulf onyl, R^e is ethyl, Z is iso-butylsulfonyl and Rie 
is hydrogen. 

Ib248 




SOgCHg 



The compounds Ib249 . 1-Ib249 . 126 , which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Z is 
phenylsulfonyl and R^b is hydrogen. 



Ib249 




The compounds Ib250 . 1-Ib250 . 126, which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that R2 is 
methylsulf onyl, Z is phenylsulfonyl and R^e is hydrogen. 
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Ib250 



SO2CH3 



CH3 OSO^CgHg 



10 



The compounds Ib251.1-Ib251,126 which differ from the 
corresponding compounds Ibl . 1-Ibl . 126 by the fact that Ri is 
methyl, R2 is methylsulfonyl, z is phenylsulfonyl and Ris is 
hydrogen. 
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Jb251 



OSOjCjH, 



S02CH3 



The compounds Ib252 . 1-Ib252 . 126, which differ from the 
corresponding compounds Ibl .1-Ibl. 126 by the fact that R2 is 
ethylsulfonyl, Z is phenylsulfonyl and ia hydrogen. 



ib252 



N 




The compounds Ib253 .1-Ib253 . 126, which differ from the 
corresponding compounds Ibl.l-lbl.126 by the fact that Ri« is 
ethyl, z is . phenylsulfonyl and rib is hydrogen. 




Ib253 



45 



The compounds Ib254 •1-Ib254 . 126, which differ from the 
corresponding compounds Ibl. 1-Ibl. 126 by the fact that R2 is 
methylsulfonyl, Rie is ethyl, Z is phenylsulfonyl and R^a is 
hydrogen. 
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Ib254 



SO2CH3 



The compounds Ib255.l-Ib255.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ri is 
methyl, R2 is methylsulf onyl, Rie is ethyl, Z is 
phenylsulfonyl and R" is hydrogen. 

Ib255 



45 




SOjCHg 



The compounds Ib256.l-Ib256.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that RJ is 
ethylsulfonyl, R" is ethyl, Z is phenylsulfonyl and R" is 
hydrogen. 



— X 



Ib256 




The compounds Ib257.l-Ib257.126, which differ from the 
corresponding compounds lbl.l-Ibl.126 by the fact that z is 
p-toluenesulfonyl and Ri« is hydrogen. 

Ib257 




CH3 OS02(4-C»^-C^H4) 

The compounds Ib258.1-Ib258. 126, which differ from the 
corresponding compounds Ibl.l-Ibl. 126 by the fact that r2 is 
methylsulf onyl, Z is p-toluenesulfonyl and R" is hydrogen. 
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ib258 



SO2CH3 



OS02(4-CHj-qH4) 



10 



The compounds Ib259. 1-Ib259 . 126, which differ from the 
corresponding compounds Ibl . 1-Ifal . 126 by the fact that is 
methyl, is methylsulf onyl, Z is p-toluenesulf onyl and Ris. 
is hydrogen. 



15 



20 



25 
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40 




IL.X. 



Ib259 



SOjCH, 

CH3 ^OS02(4-CH3-qH4) 



The compounds Ib260.l-Ib260.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that is 
ethylsulfonyl, Z is p-toluenesulf onyl and Ris is hydrogen. 




Ib260 



SOjCjHg 



CH3 OS02(4-CV^-C^H4) 



The compounds Ib261.l-Ib261.126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that Ris is 
ethyl, Z is p-toluenesulfonyl and R^^ is hydrogen. 



— X 



N 




Ib261 



C2H5 OS02(4-Ch^-CfeH4) 



45 
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The compounds Ib262 • 1-Ib262 . 126, which differ from the 
corresponding compounds Ibl • 1-Ibl . 126 by the fact that R2 is 
methylsulfonyl, R^^ is ethyl, Z is p-toluenesulf onyl and Ris 
is hydrogen. 




Ib262 



10 N \ SOjCHg 

C2H5 oS02(4-C>^-C^H4) 

The compounds Ib263.1-Ib263 . 126, which differ from -the 
^2 corresponding compounds Ibl.l-Ibl.126 by the fact that Ri- is 

methyl, R' is methylsulfonyl, Ri6 is ethyl, Z is 
p-toluenesulf onyl and R^^ is hydrogen. 




IL.X. 



'J V 

C^Hs OS02(4-C^^-qH^ 

The compounds Ib264-Ib264 .126, which differ from the 
corresponding compounds Ibl.l-Ibl.126 by the fact that R2 is 
ethylsulfonyl, R^« is ethyl, Z is p-toluenesulf onyl and Ris is 
hydrogen. 

-X „4 lb264 




35 



Also particularly preferred are 3-heterocyclyl-substituted 
benzoyl derivatives of the formula I where: 

40 

Rl is halogen, Ci-Cg-alkyl, Ci-Ce-alkylthio or. 

Ci-Ce-alkylsulf onyl ; 

in particular chlorine, methyl, methylthio or 
methylsulfonyl; 

45 

r2 is hydrogen, nitro, halogen, Ci-Ce-alkylthio, 

Ci-Ce-alkylsulf inyl or Ci-Ce-alkylsulfonyl; 
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in particular hydrogen, nitro, chlorine, methylthio,. 
methylsulf inyl, methylsulf onyl, ethylsulf onyl or 
propy Isulf onyl ; 

5 r3 is hydrogen; 

r5 are hydrogen, halogen, Ci-C4-alkyl^ Ci-C4-haloalkyl, 
Ci-C4-alkoxy, Ci-C^-alkylthio or COR^; 

in particular hydrogen, fluorine, methyl, ethyl, propyl, 
10 trif luoromethyl, chloromethyl, 1-chloroeth-l-yl, methoxy, 

ethoxy, ethyl thio or ethoxycarbonyl ; 

or 

15 R* and r5 together form a C2-C6-aIkanediyl chain which can be 

mono- to polysubstituted by Ci-C4-alkyl and/or which can 
be interrupted by oxygen or by a nitrogen which is 
unsubstituted or substituted [lacuna] Ci-C4-alkyl; 

20 r6 is Ci-C4-alkoxy; 

in particular ethyl; 

X is O or CRiORii; 

25 Y is O, S or CR13r14. 

Rio, Rii, Ri3, Ri4 are hydrogen, Ci-C4-alkyl or Ci-C4-haloalkyl; in 
particular hydrogen, methyl or chloromethyl; 

30 or 

r5 and Ri3 together form a C2-C6-alkanediyl chain which can be 

mono- to polysubstituted by Ci-C4-alkyl and/or which can 
be interrupted by oxygen or by a nitrogen which is 
35 unsubstituted or substituted [lacuna] Ci-C4-alkyl; 

in particular 1,3-propdiyl [sic]; 

Ri6 is Ci-C6-alkyl; 

in particular methyl, ethyl, propyl, 2 -methy Ipropyl or 
40 butyl; 

Z is H or S02R17; 



Rl7 

45 



is Ci-C4-alkyl; 

in particular methyl, ethyl, propyl or 2-methylpropyl; 
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with the exception of 4-(2-chloro-3-(4,5-dihydroisoxazol-3-yl)- 
4-methylsulfonylben2oyl] -l-ethyl-5-hydroxy-lH-pyrazole, 
4- [ 2 -chloro-3- ( 4 , 5-dihydroisoxazol-3-yl ) -4-methylsulf onyl- 
benzoyl ] -1 , 3-dimethyl-5-hydroxy-lH-pyra2ole , 4 - [ 2 -chloro- 
5 3- < 5-cyano-4 , 5-dihydroisoxazol-3-yl ) -4-methylsulf onylbenzoyl ] - 
l,3-dimethyl-5-hydroxy-lH-pyrazole and 4-[2-chloro- 
3- ( 4 , 5-dihydrothiazol-2-yl ) -4-niethylsulf onylbenzoyl ] - 
1 , 3-diinethyl-5-hydroxy-lH-pyrazole; 

10 and the agriculturally useful salts thereof; 

in particular alkali metal salts and ainmonium salts. 

The 3-heterocyclyl-substituted benzoyl derivatives of the fonnula 
I are obtainable by various routes, for example by the following 
process: 

Process A: 

20 Reaction of pyrazoles of the formula II (where Z = H) with an 
activated benzoic acid llla or a benxoic acid III^, which is 
preferably activated in situ to give the acylating product and 
subsequently subjecting the latter to a rearrangement reaction. 



25 



30 



35 



40 



45 
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10 



is a nucleophilically displaceable leaving group such as 
halogen, eg. bromine, chlorine, hetaryl, eg, imidazolyl, pyridyl, 
carboxylate, eg. acetate, trif luoroacetate, ^pnd the like. 

The activated benzoic acid can be employed directly, as in the 
case of the benzoyl halides, or it can be prepared in situ, for 
example with dicyclohexylcarbodiimide, 
triphenylphosphine/azodicarboxylic ester, 2-pyridine 
disulf ide/triphenylphosphine, carbonyldiimidazole and the like. 



It may be advantageous to carry out the acylation reaction in the 
presence of a base. The reactants and the auxiliary base are 
25 expediently employed in equimolar amounts. A small excess of the 
auxiliary base, for example 1.2 to 1.5 mol equivalents based on 
II, may be advantageous under certain circumstances. 

Suitable auxiliary bases are tertiary alkylamines, pyridine or 
20 alkali metal carbonates. Examples of solvents which can be used 
are chlorinated hydrocarbons such as methylene chloride, 
1,2-dichloroethane, aromatic hydrocarbons such as toluene, 
xylene, chlorobenzene, ethers such as diethyl ether, methyl 
tert -butyl ether, tetrahydrofuran, dioxane, polar aprotic 
25 solvents such as acetonitrile, dimethyl formamide, dimethyl 

sulfoxide, or esters such as ethyl acetate, or mixtures of these. 

If benzoyl halides are employed as activated carboxylic acid 
component, it may be expedient to cool the reaction mixture to 

30 o-10<^C when adding this reactant. The mixture is subsequently 

stirred at 20 - lOQoc, preferably at 25 - 50°C, until the reaction 
is complete. Work-up is carried out in the customary manner, for 
example the reaction mixture is poured into water and the product 
of value is extracted. Especially suitable solvents for this 

3^ purpose are methylene chloride, diethyl ether and ethyl acetate. 
After the organic phase has been dried and the solvent removed, 
the crude ester can be employed without further purification for 
the rearrangement reaction. 

40 ^ ^ 

Rearrangement of the esters to give the compounds of the formula 

I is expediently carried out at from 20 to 40^0 in a solvent and 

in the presence of a base and, if appropriate, with the aid of a 

cyano compound as catalyst. 

45 
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Examples of solvents which can be used are acetonitrile, 
methylene chloride, 1,2-dichlorethane, dioxane, ethyl acetate, 
toluene or mixtures of these. Preferred solvents are acetonitrile 



Suitable bases are tertiary amines such triethylamine, pyridine, 
or alkali metal carbonates such as sodium carbonate, potassium 
carbonate, all of which are preferably employed in equimolar 
amounts or up to a fourfold excess, based on the ester. 
Triethylamine or alkali metal carbonate are preferably used, but 
by preference in a ratio of twice the equimolar amount based on 
the ester. 

Suitable cyano compounds are inorganic cyanides such as sodium 
cyanide, potassium cyanide, and organic cyano compounds such as 
acetone cyanohydrin, trimethylsily [sic] cyanide. They are 
employed in an amount of from 1 to 50 mol percent, based on the 
ester. Substances which are preferably employed are acetone 
2^ cyanohydrin or trimethylsilyl cyanide, for example in an amount 
of from 5 to 15, preferably 10, mol percent, based on the ester - 

Work-up can be effected in a manner known per se. For example, 
the reaction mixture is acidified with dilute mineral acid, such 

25 as 5% strength hydrochloric acid or sulfuric acid, and extracted 
with an organic solvent, eg. methylene chloride or ethyl acetate. 
The organic extract can be extracted with 5-10% strength alkali 
metal carbonate solution, eg, sodium carbonate or potassium 
carbonate solution- The aqueous phase is acidified, and the 

3Q precipitate which forms is filtered off with suction and/or 
extracted with methylene chloride or ethyl acetate, dried and 
concentrated • 

(Examples of the synthesis of esters from hydroxypyrazoles and of 
the rearrangement of the esters are mentioned, for example, in 
35 EP-A 282 944 and US 4 643 757 )• 

Process B: 

Reaction of 3-heterocyclyl-substituted benzoyl derivatives of 
the formula I (where Z = H) with a compound of the formula V 
(where 2 = S02R^^) : 



and dioxane. 



5 



45 
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5 




I (where Z = H) 



15 




I (where Z = S02R^^) 



20 l2 is a nucleophilically displaceable leaving group, such as 

halogen, eg. bromine, chlorine, hetaryl, eg. imidazolylr pyridyl, 
sulfonate, eg. OSOaR^^- 

The compounds of the formula V can be employed directly such as, 
for example, in the case of the sulfonyl halides or sulfonic 
anhydrides, or they can be prepared in situ, for example 
activated sulfonic acids (by means of sulfonic acid and 
dicyclohexylcarbodiimide, carbonyldiimidazole and the like). 

As a rule, the starting compounds are employed in an equimolar 
ratio. However, it may also be advantageous to employ an excess 
of one or the other component. 



35 It may be advantageous to carry out the reaction in the presence 
of a base. The reactants and the auxiliary base are expediently 
employed in equimolar ratios. An excess of the auxiliary base, 
for example 1.5 to 3 mol equivalents, based on II, may be 
advantageous under certain circumstances. 

40 

Suitable auxiliary bases are tertiary alkylamines such as 
triethylamine or pyridine, alkali metal carbonates, eg. sodium 
carbonate or potassium carbonate, and alkali metal hydrides, eg. 
sodium hydride. Triethylamine and pyridine are preferably used. 



0050/47679 02278331 1999-07-09 



109 



Examples of suitable solvents are chlorinated hydrocarbons such 
as methylene chloride or 1, 2-dichlorethane, aromatic 
hydrocarbons, eg. toluene, xylene or chlorobenzene, ethers such 
as diethyl ether, methyl tert-butyl ether, tetrahydrof uran or 
5 dioxane, polar aprotic solvents such as acetoiiitrile, 

dimethylf ormamide or dimethyl sulfoxide, or esters such as ethyl 
acetate, or mixtures of these. 

As a rule, the reaction temperature is in the range of from 0^0 to 
the boiling point of the reaction mixture. 

Work-up can be effected in a manner known per se to give the 
product . 

15 

Those pyrazoles of the formula II (where Z = H) which are used as 
starting materials and which are not already known can be 
prepared by processes known per se (for example EP-A 240 001 and 
J. Prakt. Chem. 315, 383 (1973)). 

20 

Novel 3-heterocyclyl-substituted benzoic acid derivatives of the 
formula III 



25 




30 



III 



are those where the variables have the following meanings: 



35 



are hydrogen, nitro, halogen, cyano, Ci-Ce-alkyl, 
Ci-Ce-haloalkyl, Ci-Ce-alkoxy, Ci-Cg-haloalkoxy, 
Ci-Ce-alkylthio, Ci-Cs-haloalkylthio, Ci-Ce-alkylsulfinyl, 
Ci-C6-haloalkylsulfinyl, Ci-Cg-alkylsulfonyl or 
Ci-Cfi-haloalkylsulfonyl; 



40 



is hydrogen, halogen or Ci-Cs-alkyl; 



r4, rs 



are hydrogen, halogen, cyano, nitro, Ci-C4-alkyl, 

Ci-C4-alkoxy-Cx-C4-alkyl, di(Ci-C4-alkoxy) -Ci-C4-alkyl, 

di(Ci-C4-alkyl)aniino-Ci-C4-alkyl, 

1 2 , 2-di {Ci-C4-alkyl ) hydrazino-1 ] -Ci-C4-alkyl , 

Ci-C6-alkyliminooxy-Ci-C4-alkyl, 



45 
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Ci-C4-alkoxycarbonyl-Ci-C4-alkyl, 
Ci-C4-alkylthio-Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-cyanoalkyl, Ca-CB-cycloalkyl, Ci-C4-alkoxy , 
Ci-C4-alkoxy-C2-C4-alkoxy, Ci-C4-halo^lkoxy , hydroxyl, 
5 Ci-C4-alkylcarbonyloxy, Ci-C4-alkylthib, 

Ci-C4-haloalkylthio, di(Ci-C4-alkyl)amino, COR^, phenyl or 
benzyl, it being possible for the two last-mentioned 
substituents to be partially or fully halogenated and/or 
to have attached to them one to three of the following 
10 groups : 

nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, Ci-C4-alkoxy 
or Cl-C4-haloalkoxy [sic]; 

or 

15 

r4 and r5 together form a C2-C6-alkanediyl chain which can be 

mono- to tetrasubstituted by Ci-C4-alkyl and/or which can 
be interrupted by oxygen or by a nitrogen which is 
unsubstituted or substituted [lacuna] Ci-C4-alkyl; 

20 

or 

r4 and r5 together with the corresponding carbon form a carbonyl 
25 or a thiocarbonyl group; 

r6 is hydrogen, Ci-C4-alkyl, Ci-C4-haloalkyl, Ci-C4-alkoxy, 

Ci-C4-alkoxy-C2-C4-alkoxy, Ci-C4-haloalkoxy , 
Ca-Cfi-alkenyloxy, Ca-Ce-alkynyloxy or NR'^R^; 

30 

r7 is hydrogen or Ci-C4-alkyl; 

r8 is Ci-C4-alkyl; 

35 

X is O, S, NR5, CO or CRIOR^I; 

y y is O, S, NRi2^ CO or CR13R14; 

40 

r9, r12 are hydrogen or Ci-C4-alkyl; 

Ri*>, Rii,R^3, R^^ are hydrogen, Ci-C4-alkyl, Ci-C4-haloalkyl, 

Ci-C4-alkoxycarbonyl, Ci-C4-haloalkoxycarbonyl or CONR^R^; 

45 



or 
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r4 and r9 or and R^o or rS and Ri^ or rs and R^^ together form a 
C2-C6-alkanediyl chain which can be mono- to 
tetrasubstituted by Ci-Ca-alkyl and/or which can be 
interrupted by oxygen or by a nitrogen which is 
unsubstituted or substituted by Ci-C4ialkyl; 

Ri5 is hydroxyl or a radical which can be removed by 

hydrolysis; 

with the exception of methyl 2-chloro-3-(4 , 5-dihydroisoxazol- 
3-yl)-4-methylsulfonylben2oate, methyl 2-chloro-3-( 4 ,5- 
dihydrooxazQl-2-yl)-4-methylsulfonylben2oate and methyl 
2 , 4-dichloro-3- ( 5-methylcarbonyloxy-4 , 5-dihydroisoxazol-3 -yl ) - 
benzoate. , _ 

Examples of radicals which can be removed by hydrolysis are 
alkoxy, phenoxy, alkylthio and phenylthio radicals which are 
unsubstituted or substituted, halides, hetaxyl radicals which are 
20 bonded via nitrogen; amino, imino radicals which are 
unsubstituted or substituted, and the like. 

Preferred are 3-heterocyclyl-substituted benzoic acid halides of 
the formula Ilia', where L^' = halogen (- III where R^s = halogen) 



25 



30 




\ .R4 
R5 



where the vaxiables Ri to RS, X and Y have the meanings given 
under the formula III and 

li^' is halogen, in paarticular chlorine or bromine. 

40 Equally preferred are 3-heterocyclyl-substituted benzoic acids of 
the formula IIip III where R^s = hydroxyl) 



45 



5 




R3 

IIIP 



where the variables to rs, X and Y have the meanings given 
under formula III. 

Equally preferred are 3-heterocyclyl-substituted benzoic esters 
of the formula Illy (« III where R^s = Ci-Cg-alkoxy) 



20 




Illy 



25 where the variables R^ to R5, X and Y have the meanings given 
under formula III and 

l3 is Ci-Cg-alkoxy, 

30 

The specially preferred embodiments of the 3-heteroacyclyl- 
substituted [sic] benzoic acid derivatives of the formula III 
with regard to the variables Ri to r5, x and Y correspond to those 
of the 3-heterocyclyl-substituted benzoyl derivatives of the 
formula I. 

Also preferred are 3-heterocyclyl-substituted benzoic acid 
derivatives of the formula III, where: 

is halogen, Ci-Cg-alkyl, Ci-Ce-alkylthio or 
Cx-Ce-alkylsulf onyl ; 

in particular chlorine, methyl, methylthio or 
methylsulf onyl ; 

extraordincirily preferably chlorine; 

is hydrogen, nitro, halogen, Ci-Cg-alkylthio, 
Ci-Ce-alkylsulfinyl or Ci-Cs-alkylsulf onyl; 



40 



Rl 



45 



R2 
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in particular hydrogen, nitro, chlorine, methylthio, 
methylsulf inyl, methylsulfonyl, ethylsulfonyl or 
propy Isulf onyl ; 

extraordinarily preferably hydrogen, phlorine, 
5 methylthio, methylsulfonyl, ethylsulfinyl or 

propylsulf onyl ; 



r3 is hydrogen; 



10 r4, r5 are hydrogen, halogen, Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-alkoxy, hydroxyl, Ci-C4-alkylcarbonyloxy, 
Ci-C4-alkylthio or COR^; 

in particular hydrogen, fluorine, methyl, ethyl, propyl, 
trif luqromethyl, chloromethyl, 2-chloroeth-l-_yJ.f methpxy„, 
15 ethoxy, 2-methylprop-l-oxy, hydroxyl, methylcarbonyloxy, 

ethylthio, formyl, methylcarbonyl, methoxycarbonyl or 
ethoxycarbony 1 ; 

extraordinarily preferably hydrogen, fluorine, methyl, 
ethyl , tr if luoromethy 1 , chloromethyl , 2 -chloroeth- 1 -yl , 
20 methoxy, ethoxy, 2-methylprop-l-oxy, hydroxyl, 

methylcarbonyloxy, ethylthio, formyl, methylcarbonyl, 
methoxycarbonyl or ethoxycarbonyl ; 

or 

25 

R* and r5 together form a C2-C6-alkanediyl chain which can be 

mono- to polysubstituted by Ci-C4-alkyl and/or which can 
be interrupted by oxygen or by a nitrogen which is 
unsubstituted or substituted [lacuna] Cx-C4-alkyl; 
30 in particular 1,4-butdiyl [sic], 2-oxo-l,5-pentdiyl 

[sic]; 

or 



35 R4 and rS together with the corresponding carbon atoms form a 
carbonyl group 

R^ is hydrogen, Ci-C4-alkyl or Ci-C4-alkoxy ; 

in particular hydrogen, methyl, methoxy or ethoxy; 

40 

X is 0, S, CO, CRiORll; 

Y is O, S, CRi3Rl4; 



45 
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Rio, Rii, Ri3, Ri4 are hydrogen, Ci-C4-alkyl, Ci-C4-haloalkyl or 
C 1 -C4 -a Ikoxy c arbony 1 ; 

in particular hydrogen, methyl, chloromethyl or . 
methoxyccirbonyl; , 

or 



r5 and together form a Ca-Cs-alkanediyl chain which can be 

mono- to polysubstituted by Ci-C4-alkyl and/or which can 
10 be interrupted by oxygen or by a nitrogen which is 

unsubstituted or substituted [lacuna] Ci-C4-alkyl; 
in particular 1,3-propdiyl [sic]; 

Ri3 is hydroxyl, halogen or Cj-Cs-alkoxy ; 

15 in particular hydroxyl, chlorine, methoxy or ethoxy; 

with the exception of methyl 2-chloro-3-{4,5-dihydroisoxa2ol- 
3-yl)-4-methylsulfonylben2oate, methyl 2-chloro-3-(4 ,5-dihydro- 
oxa2ol-2-yl)-4-methylsulfonylben2oate and methyl 2,4-dichloro- 
20 3-( 5-methylcarbonyloxy-4 , 5-dihydroisoxa2ol-3-yl )ben2oate . 

The ben2oyl halides of the formula Ilia' (where L^' = CI, Br) can 
be prepared in a manner known per se by reacting the ben2oic 
acids of the formula III^ with halogenating reagents such as 
thionyl chloride, thionyl bromide, phosgene, diphosgene, 
triphosgene, oxalyl chloride or oxalyl bromide. 



30 



The ben2oic acids of the formula IliP can be prepared in a known 
manner from the corresponding esters of the formula Xlly 
(L3 «= Ci-Ce-alkoxy) by means of acid or basic hydrolysis. 



35 



40 




Equally, the ben2oic acids of the formula IIip can be obtained by 
reacting corresponding bromine- or iodine-substituted compounds 
45 of the formula V, with carbon monoxide and water under elevated 
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pressure in the presence of a palladium, nickel, cobalt or 
rhodium transition metal catalyst and a base. 




Furthermore, it is possible to convert compounds of the formula V 
22 into the corresponding nitriles of the formula VI by a 

Rosenmund-von Braun reaction (cf., for example. Org. Synth. Vol 
III (1955), 212) and to convert these nitriles into the compounds 
of the formula IIiP by subsequent hydrolysis. 

30 The esters of the formula Illy can be obtained by reacting 

arylhalogen compounds or arylsulfonates of the formula VII, where 

is a leaving group such as bromine, iodine, triflate, 
f luorosulfonyloxy and the like with heterocyclyl st annates 
(Stille couplings), heterocyclyl-boron compounds (Suzuki 

35 couplings) or heterocyclyl-zinc compounds (Negishi reaction) 
VIII, where M is Sn(Ci-C4-alkyl)3 , B(OH)2, ZnHal (where Hal = 
chlorine, bromine) and the like, respectively, in a manner known 
per se (cf./ for example. Tetrahedron Lett. 22 (1986), 5269) in 
the presence of a palladium or nickel transition metal catalyst 

40 the presence or absence of a base. 



45 




VII VIII ^^^Y 

10 (where = Br, I, (where M = Sn(Ci-C4-Alkyl)3, 

OSO2CF3, B(0H)2/ Znaal, 

OSO2F) where Hal is CI or Br) 



15 

Equally, it is possible to obtain esters of the formula Illy by 
synthesizing the heterocycle which is bonded in the 3-position. 



For example, l,2,4-oxadiazolin-3-yl derivatives (Illy where X=0, 
y=NH) can be prepared from amidoximes of the formula IX by 
condensation with aldehydes or ketones (of., for example. Arch. 
Phar. 326 (1993), 383-389). 



25 




30 IX Illy (where X=0, Y=NH) 



Thioamides of the formula X are suitable precursors for 
2-thiazolinyl derivatives I (where X^CRIOr^i, y=S) (cf., for 
example. Tetrahedron 42 (1986), 1449-1460). 



40 




X IIIY (where X=CR10R^^, Y=S) 



45 
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2-Oxazolinyl, 2-thia20linyl and 2-iinidazolinyl derivatives (IIIy 
where X^CRiOR^i, y=o or Y^S or Y=NH) are accessible from the . 
carboxylic acids of the formula XI (cf., for example. Tetrahedron 
Let. 22 (1981), 4471-4474). 




25 



l,3-Thia2ol-5(4H)-thion-2-yl (cf., for example, Helv. Chim, Acta 
69 (1986), 374-388) and 5-oxo-2-imidazolin-2-yl derivatives (cf., 
for example, Heterocycles 29 (1989), 1185-1189) (III where 
X=CR10r11^ ysS or Y=»NH) can be prepared by processes known from 
the literature from carboxylic acid halides of the formula XII 
where Hal is halogen, in particular from carboxylic acid 
chlorides. 



40 



45 




The oximes of the formula XIII can be converted into 
4,5-dihydroisoxazol-3-yl derivatives (IIlY where X=0, y=CR^^Ri4) 
in a manner known per se via the hydroxamic acid chlorides XIV as 
intermediates. From the latter, nitrile oxides are prepared in 
situ, and these nitrile oxides react with alkenes to give the 
desired products (cf., for example, Chem. Ber. 106 (1973), 
3258-3274 )• 1,3-Dipolar cycloaddition reactions of chlorosulf onyl 
isocyanate with nitrile oxides yield 1, 2,4-oxadia2olin-5-on-3-yl 
derivatives {Illy where X=0, Y=NH) (cf for example, Heterocycles 
25 27 (1988), 683-685). 




40 The aldehydes of the formula XIV can be converted into 

2,4-dihydro-l,2,4-triazol-3-on-5-yl derivatives (Illy where X=NR5, 
X=NK^2) via the semicarbazones as intermediates (cf., for example, 
J. Heterocyclic Chem. 23 (1986), 881-883). 



45 
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o r' o 





IIIY (where X=NR9, Y=NR12) 



2-Imida2olinyl derivatives (Illy where X=CR10rii, Y=NH) can also 
be prepared from benzonitriles of the formula XV using known 
methods (cf,, for example, J. Org, Chem. 52 (1987), 1017-1021). 



15 



20 



ON 



XV 




IIIY (where X=CR10r1i, y=:NH) 



1,3-Dipolca: cycloaddition reactions of diazoalkanes or 
nitriloimines with arylalkenes of the formula XVI can be used for 
25 synthesizing 3-pyrazolinyl derivatives (Illy where X=NH, y=CHRi3). 



30 




35 



R3 

IIIY 

(where X=NH, Y=CHRi3) 



40 



45 



The bromine- or iodine-substituted compounds of the formula V 
which are used as starting compounds can be obtained from 
corresponding anilines by method [sic] similar to those known 
from the literature, for example by Sandmeyer reaction, and the 
anilines, in turn, are synthesized by reducing suitable nitro 
compounds. The bromine-substituted compounds of the formula V can 
additionally be obtained by direct bromination of suitable 
starting materials (cf. Monatsh. Chem- 99 (1968), 815-822). 
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The nitriles of the formula VI can be obtained as described 
above. Equally, it is possible to synthesize them from 
corresponding anilines by means of a Sandmeyer reaction • 



^ The starting compounds of the formula VII are known (cf., for 
example. Coll. Czech. Chem. Commun. 40 (1975), 3009-3019) or can 
be prepared readily by a suitable combination of known syntheses. 

For example, the sulfonates VII (L^ = OSO2CF3, OSO2F) can be 
obtained from the corresponding phenols, which, in turn, are 
known (cf., for example, EP-A 195 247) or can be prepared by 
known methods (cf., for example. Synthesis 1993, 735-762). 

The halogen compounds VII (L^ » CI, Br or I) can be obtained, for 
example,- from the corresponding anilines of the formula XIX by a 
Sandmeyer reaction. 

The amidoximes of the formula IX, the thioamides of the formula X 
20 and the carboxylic acids of the formula XI can be synthesized 
from the nitriles of the formula XV in a manner known per se. 

Furthermore, it is possible to prepare the carboxylic acids of 
the formula XI from the aldehydes of the formula XIV by known 
processes (cf., for example, J. Meurch, Advanced Organic 
Chemistry, 3rd edition (1985), p. 629 et seq. , Wiley-Interscience 
Publication). 

The carboxylic acid halides of the formula XII can be obtained 
from the corresponding Ccirboxylic acids of the formula XI by 
methods similar to standard processes. 

The oximes of the formula XIII are advantageously obtained by 
35 reacting aldehydes of the formula XIV with hydroxylamine in a 

manner known per se (cf., for example, J. March, Advanced Organic 
Chemistry, 3rd ed. (1985), pp. 805-806, Wiley-Interscience 
Publication) . 

40 Those aldehydes of the formula XIV which are not already known 
can be prepared by methods similar to known processes. Thus, they 
can be synthesized from methyl compounds of the formula XVII by 
means of bromination, for exetmple with N-bromosuccinimide or 
l,3-dibromo-5,5-dimethylhydantoin, followed by oxidation (cf . 

45 Synth. Commun. 22 (1992), 1967 - 1971). 
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The oximes of the formula XIII can also be converted into 

nitriles of the formula XV by processes which are known per se 

(cf., for example, J. March, Advanced Organic Chemistry, 3rd ed. 

(1985), pp. 931-932, Wiley-Interscience Publ^.cation) . 

f 

Arylalkenes of the formula XVI can be synthesized starting from 
the halogen compounds or sulfonates of the formula VII (L* « Br, 
CI, OSO2CF3, OSO2F) by, inter alia. Heck reaction with olefins in 
the presence of a palladivim catalyst (cf., for example. Heck, 
Palladium Reagents in Organic Synthesis, Academic Press, London 
1985; Synthesis 1993, 735 - 762). 
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Preparation exeuaples: 

^ 4- [ 2 -Chloro-3- ( 4 , 5-dihydroisoxazol-3-yl ) -4 -me^hylsulf onyl- 
benzoyl]-5-hydroxy-l-methyl-lH-pyra2ole (compound 3 .35) 

43,60 g (0.13 mol) of 2-chloro-3-(4,5-dihydroisoxazol- 

3-yl) -4-methylsulfcnylben2oyl chloride in 375 ml of anhydrous 

10 dioxane and 13.56 g (0.134 mol) of triethylamine in 375 ml of 
anhydrous dioxane axe simultanouesly added dropwise at room 
temperature under a protective gas atmosphere to a solution 
12.74 g (0.13 mol) of 5-hydroxy-l-methylpyrazole and 300 ml of 
anhydrous dioxane. After the reaction mixture had been stirred 

15 for 2 hours at room temperature, it was filtered through silica 
gel and the residue was washed with dioxane- The eluate was 
concentrated in vacuo to approxmately 500 ml, and 17.94 [lacuna] 
(0.13 mol) of dried, finely powdered potassium carbonate were 
added. After the mixture had been re fluxed for 6 hours, the 

20 solvent was distilled off in vacuo and the residue was taken up 
in approximately 700 ml of water. Insoluble constituents were 
filtered off, and the pH of the filtrate was brought to 2 - 3 by 
slow addition of 10% strength hydrochloric acid. The precipitate 
which formed was filtered off with suction. This gave 46.16 g 

25 (92% of theory) of 4-[2-chloro-3-(4,5-dihydroisoxazol- 

3-yl) -4-methylsulfonylbenzoyl]-5-hydroxy-l-methyl-lH-pyrazole, 

(m.p. > 250OC) 

Table 3 shows the above compound and, in addition, other 
3-heterocyclyl-substituted benzoyl derivatives of the formula I 
which were prepared, or can be prepared, in a similar manner (if 
the end products had not precipitated upon acidification with 10% 
strength hydrochloric acid, they were extracted with ethyl 
acetate or dichloromethane; the organic phase was subsequently 
dried and concentrated in vacuo): 
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The syntheses of some starting materials are given below: 



g 2-Chloro-3-(4 ,5-dihydroisoxa2ol-3-yl)-4-metriylsulfonylbenzoyl 
chloride ( compound 4.5) 

Step a ) 2-Chloro-3-methyl-4-methylthioacetophenone 

10 A solution o£ 157 g (2 mol) of acetyl chloride in 420 mol 

of 1,2-dichlorethane was added dropwise to a suspension 
of 286 g (2.14 mol) of aluminum trichloride in 420 ml of 
1,2-dichloroethane at 15-20OC . A solution of 346 g 
(2 mpl)_of 2-chloro-6-methylthiotoluene in 11 of 

15 1, 2 -dichlor ethane was subsequently added dropwise. After 

the reaction mixture had been stirred for 12 hours, it 
was poured into a mixture of 3 1 of ice and 1 1 of 
concentrated HCl. The mixture was extracted with 
methylene chloride, and the organic phase was washed with 

20 water, dried with sodium sulfate and concentrated. The 

residue was distilled in vacuo. This gave 256 g (60% of 
theory) of 2-chloro-3-methyl-4-methylthioacetophenone . 
(m.p.: 460C) 



Step b) 2-Chloro-3-methyl-4-methylsulfonylacetophenone 

163.0 g (0.76 mol) of 2-chloro-3-methyl-4- 
methylthioacetophenone were dissolved in 1.5 1 of glacial 
acetic acid, 18.6 g of sodixim tungstate were added, and 
173.3 g of a 30% strength hydrogen peroxide solution were 
added dropwise with cooling. Stirring was continued for 2 
days and the mixture was subsequently diluted with water. 
The solid which had precipitated was filtered off with 
suction, washed with water and dried. This gave 164.0 g 

(88% of theory) of 2-chloro-3-methyl-4-methylsulfonyl- 
acetophenone . 

(m.p.: 110-llloC) 

40 Step c) 2-Chloro-3-methyl-4-methylsulfonylbenzoic acid 



82 g (0.33 mol) of 2-chloro-3-methyl-4-methyl- 
sulfonylacetophenone were dissolved in 700 ml of dioxane, 
and 1 1 of a 12.5% strength sodium hypochlorite solution 
45 was added at room temperature. Stirring was continued for 

1 hour at BOoc. After cooling, two phases formed, of 
which the bottom phase was diluted with water and 
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acidifed weakly. The solid which had precipitated was 
filtered off with suction, washed with water and dried. 
This gave 60 g (73% of theory) of 
2-chloro-3-inethyl-4-methylsulfonylbenzoic acid. 

5 (m.p.: 230-231OC) ' 

Step d) Methyl 2-chloro-3-methyl-4-methylsulfonylben2oate 

100 g (0-4 mol) of 2-chloro-3-methyl-4-methyl- 
sulfonylbenzoic acid were dissolved in 1 1 of methanol 
and hydrogen chloride gas was passed in for 5 hours at 
reflux temperature. The mixture was subsequently 
concentrated. This gave 88.5 g (84% of theory) of methyl 
2-chloro-3-methyl-4-methylsulfonylben2oate. 
(m.p.: 107^108oC) 

Step e) Methyl 3-bromomethyl-2-chloro-4-methylsulfonylbenzoate 

20 82 g (0.1 mol) of methyl 2-chloro-3-methyl-4-methyl- 

sulfonylbenzoate are dissolved in 2 1 of 
tetr achlorome thane , and 56 g (0.31 mol) of 
N-bromosuccinimide are added in portions with exposure to 
light. The reaction mixture was filtered, the filtrate 

25 was concentrated, and the residue was taken up in 200 ml 

of methyl tert-butyl ether. The solution was treated with 
petroleum ether and the solid which had precipitated was 
filtered off with suction and dried. This gave 74.5 g 
(70% of theory) of methyl 3-bromomethyl-2- 

30 chloro-4-methyl3Ulfonylbenzoate. 
(m.p.: 74-750C) 

Step f) Methyl 2-chloro-3-f ormyl-4-methylsulfonylben2oate 

A solution of 41.0 g (0.12 mol) of methyl 
3-bromomethyl-2-chloro-4-methylsulfonylbenzoate in 250 ml 

of acetonitrile was treated with 42.1 g (0.36 mol) of 
N-methylmorphline N-oxide. The batch was stirred for 
12 hours at room temperature and subsequently 
concentrated, and the residue was taken up in ethyl 
acetate. The solution was extracted with water, dried 
with sodium sulfate and concentrated. This gave 31.2 g 
(94% of theory) of methyl 2-chloro-3-formyl-4- 
methylsulfonylbenzoate 
(m.p.: 98-105°C) 
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Step g) 2-Chloro-3-hydroxyiminomethyl-4-methylsulfonyLbenzoic 
acid 

15.00 g (54 ininol) of methyl 2-chloro-f-^-forniyl-4-methyl- 
sulfonylbenzoate and 4,20 g (60 mmol) of hydroxyl amine 
hydrochloride were taken up in 300 ml of methanol, and a 
solution of 3.18 g (30 mmol) of sodium carbonate in 80 ml 
of water was added dropwiae. After the mixture had been 
stirred for 12 hours at room temperature, the methanol 
was distilled off, the residue was diluted with water and 
the mixture was extracted with diethyl ether. After the 
organic phase had been dried, the solvent was removed. 
This gave 14.40 g (91% of theory) of methyl 
2-Ghloro-3-hydroxyiminomethyl-4-methylsulf onylbenzoate, 
15 (m.p.s 126-1280C). 

Step h) Methyl 2-chloro-3-(4 , 5-dihydroisoxazol-3-yl)- 
4-methylsulfonylbenzoate (compound 4.3) 

20 

Ethylene was passed for 30 minutes at 15-20OC into a 
solution of 158,0 g (0.54 mol) of methyl 
2 -chloro-3-hydroxyiminomethyl-4 -me thylsu If onylbenzoate 
and 1 1 of dichloromethane • After 1.6 g of sodium acetate 

25 had been added, 454 ml of sodium hydrochlorite [sic] 

solution were added dropwise at lO^C while simultaneously 
passing in ethylene • Ethylene was subsequently passed in 
at IQoc for a further 15 minutes. After the mixture had 
been stirred for 12 hours, the phases were separated, and 

3Q the organic phase was washed with water, dried and 

concentrated. This gave 156.5 g (90% of theory) of methyl 
2-chloro- ( 4 , 5-dihydroisoxa2ol-3-yl ) -4 -methylsulf onylbenzo 
ate . 

(iH NMR (8 in ppm): 3.24 (s); 3.42 (t); 3.99 (s); 4.60 
35 (t); 7.96 (d); 8.10 (d) ) . 

Step i) 2-Chloro-3-(4,5-dihydroisoxazol-3-yl) -4-methylsulfonyl- 
benzoic acid (compound 4.4) 

40 ^ solution of 32.8 g of sodium hydroxide, dissolved in 

330 ml of methanol, was slowly added dropwise to a 
mixture of 170.0 g (0.54 mol) of methyl 2-chloro-3-(4,5- 
dihydroisoxazol-3-yl) -4 -methylsulf onylbenzoate and 1 1 of 
methanol at 40-45OC. The suspension was stirred for 

45 5 hours at SO^C. After the solvent had been distilled 

off, the residue was taken up in 1.5 1 of water, and the 
aqueous phase was extracted three times with ethyl 
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acetate. The aqueous phase was acidified with 
hydrochloric acid and extracted three times with ethyl 
acetate • The combined organic phases were subsequently 
washed to neutrality with water, dried and concentrated. 
This gave 148.8 g (91% of theory) of 

2-chloro-3-(4 , 5-dihydroisoxazol-3-yl) -4-methylsulf onyl- 
benzoic acid. 

(iH NMR (8 in ppm): 3.26 (s); 3.45 (t) ? 4.63 (t); 8-15 
(s); 8.53 (s, br)). 

Step j ) 2-Chloro-3- ( 4 , 5-dihydroisoxa2ol-3-yl) -4-methylsulf onyl- 
benzoyl chloride (compound 4.5) 

74.8 g (0.63 mol) of thionyl chloride in 50 ml of dry 
toluene were added dropwise at 50^0 to a solution of 
139.0 g of 2-chloro-3-(4,5-dihydroisoxa2ol-3-yl)- 
4-methylsulfonylben2oic acid, 1 ml of dimethylf ormamide 
and 1 1 of dry toluene. After the mixture had been heated 
for 6 hours at IIOOC, the solvent was distilled off. This 
gave 2-chloro-3-{ 4 , 5- dihydroisoxazol-3-yl) -4-methyl- 
sulfonylbenzoyl chloride in quantitative yield. 

(iH NMR (6 in ppm): 3.25 (s); 3.46 (t); 4.62 (t) ; 8.21 

(dd)). 

2-Chloro-3-(5-methyl-4,5-dihydroisoxazol-3-.yl)-4-methylsulfonyl- 
benzoyl chloride (compound 4.39) 



Step a) Methyl 2-chloro-3-( 5-methyl-4 , S-dihydroisoxazol- 
30 3-yl)-4-methylsulfonylben2oate (compound 4.25) 

Propene was passed for 30 minutes at room temperature 
into a solution of 15.0 g (52 mmol) of methyl 
2-chloro-3-hydroxyiminomethyl-4-methylsuifonylbenzoate 

35 3nd 200 ml of dichloromethane . After 1.6 g of sodium 

acetate had been added, 42.8 ml of sodium hydrochlorite 
[sic] solution were added dropwise at room temperature 
while simultaneously passing in propene. Propene was 
subsequently passed in for a further 15 minutes at room 
temperature. After the mixture had been refluxed for 
3 hours, it was stirred for 12 hours at room temperature, 
propene was again passed in for 5 hours under reflux, and 
the mixture was stirred for a further 12 hours at room 
temperature. After the phases had been separated, the 
45 organic phase was washed with water, dried and 

concentrated. This gave 15.5 g (89% of theory) of methyl 
2 -chloro- ( 5-methyl-4 , 5-dihydroisoxa2ol-3-yl ) -4-methyl- 
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sulf onylbenzoate . 
(m.p, : 130-135OC) . 

Step b) 2-Chloro-3-( 5-niethyl-4 , 5-dihydroisoxa^ol-3-yl)-4-inethyl- 
sulfonylbenzoic acid (compound 4.26) 

A solution of 3.52 g (88 romol) of sodium hydroxide, 
dissolved in 100 ml of methanol, was slowly added 
dropwise to a mixture of 15.00 g (45 mmol) of methyl 
2-chloro-3- ( 5-methyl-4 , 5-dihydroisoxazol-3-yl ) -4-methyl- 
sulf onylbenzoate and 200 ml of methanol. The suspension 
was stirred for 48 hours at room temperature. After the 
solvent had been distilled off, the residue was taken up 
in water, and the aqueous phase was washed three times 
with ethyl acetate. The aqueous phase was acidified with 
hydrochloric acid and extracted three times with ethyl 
acetate. The combined organic phases were subsequently 
washed to neutrality with water, dried and concentrated. 
This gave 13.20 g (92% of theory) of 2-chloro-3-(5- 
methy 1-4 , 5-dihydroisoxazol-3 -yl ) -4 -methy Isulf ony Ibenzoic 
acid. 

(m.p.: 173-1780C). 

Step c ) 2-Chloro-3- {5-methyl-4 , 5-dihydroisoxazol-3-yl) -4-itiethyl- 
sulf onylbenzoyl chloride (compound 4.39) 

5.7 g (51 mmol) of thionyl chloride were added dropwise 
at room temperture to a solution of 13.0 g (41 mmol) of 
2-chloro-3- ( 5-methyl-4 , 5-dihydroisoxazol-3-yl ) -4-methyl- 
sulfony Ibenzoic acid, 1 ml of dimethylformamide and 
250 ml of dry toluene. The mixture was subsequently 
refluxed until the reaction was complete. After cooling, 
the solvent was distilled off. This gave 14.2 g of 
2-chloro-3- ( 5-methyl-4 , 5-dihydroisoxazol-3-yl ) -4-methyl- 
benzoyl chloride in quantitative yield. 

2-Chloro-3- ( 1 ' -chloro-2 ' , 2 ' -dimethylethylaminocarbonyl ) -4-methyl- 
sulfonylbenzoyl chloride 

Step a) Methyl 2-chloro-3-hydroxycarbonyl-4-methyl- 
sulf onylbenzoate 

13.8 g (0.11 mol) of sodium hydrogen phosphate 
monohydrate in 170 ml of water, 49-3 g (0.43 mol) of 30% 
strength hydrogen peroxide solution and 66.2 g (0.59 mol) 
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of 80% strength aqueous sodium chlorite solution were 
added in succession at S^C to a solution of 115.3 g 
(0.42 mol) of methyl 2-chloro-3-f ormyl-4-methyl- 
sulfonylbenzoate and [sic] 2000 ml of acetonitrile. The 
5 reaction solution was subsequently stirred for 1 hour at 

50c and for 12 hours at room temperature. The pH was then 
brought to 1 with 10% strength hydrochloric acid, and 
1500 ml of aqueous 40% strength sodium hydrogen sulfite 
solution were added. After the mixture had been stirred 

10 for 1 hour at room temperature, the aqueous phase was 

extracted three times with ethyl acetate. The combined 
organic phases were washed with sodium hydrogen sulfite 
solution and dried. After the solvent had been distilled 
off, 102,0 g of methyl 2-chloro-3-hydroxycarbonyl-4- 

15 methylsulfonylbenzoate were obtained. 

(iH NMR (6 in ppm): 3.34 (s)? 3.93 (s); 8.08 (s); 14.50 
(s, br.).) 

Step b) Methyl 2-chloro-3-chlorocarbonyl-4-methylsulf onylbenzoate 

20 

2 drops of dimethylformamide and 11.9 g {0.1 mol) of 
thionyl chloride were added to a solution of 6.0 g 
(0.021 mol) of methyl 2-chloro-3-hydroxycarbonyl-4- 
methylsulf onylbenzoate and 50 ml of dry toluene. The 
solution was refluxed for 4 hours. After the solvent had 
been removed in vacuo, 6.2 g of methyl 2-chloro-3- 
chlorocarbony 1-4 -methylsulfonylbenzoate were obtained. 
(iH NMR (8 in ppm): 3.21 (s); 4.02 (s); 8.02 (d) ; 8.07 
(d).) 

Step c) Methyl 2-chloro-3-( 1 '-hydroxy-2 ' , 2 ' - 

dimethylethylaminocarbonyl) -4 -methylsulfonylbenzoate 

35 A solution of 7.80 g (25 mmol) of methyl 

2-chloro-3-chlorocarbonyl-4 -methylsulfonylbenzoate was 

added dropwise at 0-5^0 to a solution of 4.54 g (50 mmol) 
of 2,2-dimethylethanolamine in . 40 ml of dichloromethane . 
After the reaction solution had been stirred for 6 hours 
40 at room temperature, it was extracted three times with 

water, dried and concentrated. This gave 8.20 g (80% of 
theory) of methyl 2-chloro-3- ( 1 ' -hydroxy-2 ' , 2 ' - 
dimethylethylaminocarbonyl) -4-methylsulf onylbenzoate . 

(m.p.: 70-72OC). 
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Step d) Methyl 2-chloro-3- ( 1 '-chloro-2 ' , 2 ' -dimethyl- 
ethylaminocarbonyl)-4-methylsulfonylben2oate 



A mixture of 6.9 g (20 mmol) of methyl 
^ 2-chloro-3- ( 1 ' -hydroxy-2 ' ,2' -dimethylethylamino- 

carbonyl)-4-methylsulfonylbenzoate and 5 ml of thionyl 
chloride was stirred for 6 hours at room temperature. The 
solution was diluted with 50 ml of dichloromethane and 
subsequently concentrated. The residue was dissolved in 
20 ml of dichloromethane. The addition of cyclohexane 
resulted in a crystalline precipitate which was filtered 
off with suction and dried. This gave 6.4 g (88% of 
theory) of methyl 2-chloro-3-( 1 ' -chloro-2 ' , 2 
dimethylethylaminocarbonyl) -4-methylsulf onylbenzoate . 

15 

Step e) 2-Chloro-3-(4' ,4'-dimethyl-4' ,5'-dihydroxazol-2-yl)-4- 
methylsulfonylbenzoic acid (compound 4.38) 

20 A solution of 5.82 g (15 mmol) of methyl 

2-chloro-3- ( 1 ' -chloro-2 ' ,2' -dimethylethyl- 
aminocarbonyl) -4-methylsulf onylbenzoate and 0.81 g 
(20 mmol) of sodium hydroxide in 80 ml of methanol was 
stirred for 8 hours at room temperture . After the solvent 

25 had been distilled off, the residue was taken up in water 

and the mixture was washed three times with ethyl 
acetate. The aqueous phase was acidified with 
hydrochloric acid and extracted three times with ethyl 
acetate. After the organic phase had been dried, the 

30 solvent was removed in vacuo. This gave 3.10 g (56% of 

theory) of 2-chloro-3-( 4 ' , 4 ' -dimethyl-4 ' , 5 ' - 
dihydrooxazol-2-yl) -4-methylsulf onylbenzoic acid. 
(IH NMR (6 in ppm): 1.34 (s); 3.40 (s); 4.13 (s); 8.07 
(s); 13.95 (s, br)). 



35 



Step f ) 2-Chloro-3-( 1' -chloro-2 ' ,2 '-dimethylethylaminocarbonyl)- 
4-methylsulfonylbenzoyl chloride. 



A solution of 3.00 g (9 mmol) of 2-chloro-3-(4' ,4'- 
dimethyl-4 ' ,5 '-dihydrooxazol-2-yl)-4-methylsulf onyl- 
benzoic acid, 1.43 g of thionyl chloride and 1 drop of 
dimethylformamide in 80 ml of dry toluene was refluxed 
for 3 hours. After cooling, the solvent was distilled off 
in vacuo. This gave 3.43 g (86% of theory) of 
2-chioro-3- { 1 ' -chloro-2 ' , 2 ' -dimethylethylaminocarbonyl ) - 
4-methylsulf onylbenzoyl chloride. 
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Methyl 2-chloro-3- ( 1,3, 4-oxathiazolin-2-on-5-yl) -4- 
methylsulf onylbenzoate (compound 4.22) 



Step a) Methyl 3-aminocarbonyl-2-chloro-4-metJaylsulfonylbenzoate 

Ammonia was passed for 2 hours into a solution of 15.0 g 
(48 mmol) of methyl 2-chloro-3-chlorocarbonyl-4- 
methylsulf onylbenzoate and 300 ml of dry dioxane. The 
precipitate formed was filtered off with suction and the 
filtrate was concentrated. This gave 15.2 g of methyl 

3- aminocarbonyl-2-chloro-4-methylsulf onylbenzoate in 
quantitative yield. 

X5 Step b) Methyl 2-chloro-3-( 1 , 3, 4-oxathia2olin-2-on-5-yl) - 

4 - methylsulf onylbenzoate 

9.80 g (75 mmol) of chlorocsirbonylsulf enyl chloride were 
added dropwise to a solution of 4.37 g (15 mmol) of 

20 methyl 3 -aminocarbonyl-2-chloro-4-methylsulf onylbenzoate 

in 150 ml of dry toluene. After the mixture had been 
stirred for 48 hours under reflux, the solvent is [sic] 
removed in vacuo and the residue is [sic] chromatographed 
on silica gel (eluent: ethyl acetate/cyclohexane = 1/1). 

25 This gave 3.70 g (70% of theory) of methyl 2-chloro-3- 

(1,3,4 -oxathiazolin-2-on-5-y 1 ) -4-methylsulf onylbenzoate . 



Methyl 2-chloro-4-methylsulfonyl-3-(4, 5-dihydrooxa2ol-3-yl)- 
benzoate ( compound 4.41) 

30 

At room temperature, 41.8 g (0.41 mol) of triethylamine auid then 
31.1 g (0.10 mol) of methyl 2-chloro-3-chlorocarbonyl- 
4-methylsulfonylbenzoate in 150 ml of toluene were added dropwise 
to 26.6 g (0.13 mol) of l-amino-2-bromoethane hydrobromide in 

35 500 ml of toluene. The mixture was heated under reflux for 
5 hours and then stirred at room temperature for 12 hours, 
another 5.0 g (0.02 mol) of l-amino-2-bromoethane hydrobromide 
were added and the mixture was heated under reflux for 7*5 hours. 
The reaction mixture was allowed to cool, diluted with ethyl 

40 acetate, washed with water, dried and concentrated. The residue 
was then recrystallized from methyl tert-butyl ether/ethyl 
acetate. 14.5 g (46% of theory) of methyl 2-chloro-4-methyl- 
sulfonyl-3-(4,5-dihydrooxazol-2-yl)benzoate were obtained. 

45 2-Chloro-3-(5-methoxy-5-methyl-4,5-dihydroisoxa2ol-3-yl)- 
4-methylsulf onylbenzoic acid (compound 4.60) 
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Step a) Methyl 2-chloro-3-(5-methoxy-5-methyl-4,5-dihydro- 
isoxazol-3 -yl ) -4 -methy Isulf onylbenzoate 



7.3 g <102 mmol) of 2-niethoxy-l-prop^ne, 28 ml of soditim 
5 hypochlorite solution (12.5% strength') and a spatula-tip 

of sodium acetate were added successively to 10.0 g 
(34 mmol) of methyl 2-chloro-3-{hydroxyiminomethyl)- 
4 -methylsulf onylbenzoate in 200 ml of methylene chloride. 
The mixture was stirred at room temperature for 12 hours, 

10 the solvent was removed and the residue was taken up in 

ethyl acetate, washed with water, dried and concentrated - 
The residue was chromatographed over silica gel (eluent: 
eye lohexane: ethyl acetate = 3:2). This gave 5.8 g (47% of 
theory) of methyl 2-chloro-3-( 5-methoxy-5-methyl- 

15 4 , 5-dihydroisoxazol-3-yi ) -4-methyisulf onylbenzoate . 

(mp,: lOO-lOS^C) 

Step b) 2-Chloro-3-(5-methoxy-5-methyl-4, 5-dihydroisoxazol-3-yl)- 
4-methylsulfonylbenzoate 

20 

At reflux temperature, 5.5 g (15.0 mmol) of methyl 
2-chloro-3- ( 5-methoxy-5 -methy 1-4 , 5-dihydroisoxazol-3-yl ) - 
4-methylsulfonylbenzoate in 100 ml of pyridine were added 
dropwise to 5.0 g (37.5 mmol) of lithium iodide in 200 ml 

25 of pyridine. The mixture was stirred at this temperature 

for 4 hours and then cooled, the solvent was distilled 
off and the residue was taken up in toluene and 
reconcentrated. The residue was subsequently admixed with 
water and washed with methylene chloride, and the pH was 

30 adjusted to 1 using hydrochloric acid. The aqueous phase 

was extracted with methylene chloride and the resulting 
organic phase was dried and concentrated. This gave 4.7 g 
(90% of theory) of 2-chloro-(5-methoxy-5-methyl-4 , 5-di- 
hydroisoxazol-3-yl) -4-methylsulfonylbenzoate. 

35 (mp. : 40-450C) 



Methyl 2 -chloro-3 - ( 2-methy i-2H- 1,3,4 -dioxazol-5 -yl ) -4 -methy 1- 
sulf onylbenzoate (compound 4.44) 

40 8.0 g (27.4 mmol) of methyl 2 -chloro-3 -(hydroxyiminomethyl)- 
4-methylsulfonylbenzoate in 150 ml of methylene chloride were 
admixed dropwise with 16.0 g (27.4 mmol) of a 12.5% strength 
sodium hypochlorite solution, and a spatula-tip of sodium acetate 
was added. After 1 hour, 34.4 g (0.74 mol) of acetaldehyde were 

45 added a little at a time within a period of 36 hours, and the 
mixture was slowly heated to SS^C. The mixture was subsequently 
stirred at room temperature for 48 hours, washed with water, 
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dried and concentrated. The residue was then taken up in 
methylene chloride, 10.0 g (0.23 mol) of acetaldehyde and a 
spatula-tip of sodium acetate were added and the mixture was 
heated under reflux for 8 hours . After 72 |iours, a further 10.0 g 
5 (0.23 mol) of acetaldehyde were added and tfhe mixture was stirred 
at room temperature. The mixture was subsequently washed with 
water, dried and concentrated. The residue was passed through 
silica gel (eluent: isopropanol:cyclohexane = 1:9). This gave 
5.0 g (55% of theory) of methyl 2-chloro-3-( 2-methyl- 
10 2H-1,3, 4-dioxazol-5-yl) -4-methylsulfonylben2oate. 

Table 4 which follows lists the compounds which have been 
described above and also further benzoic acid derivatives of the 
formula III which were prepared, or can be prepared, by a similar 
method. 
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1.57 (m); 1.81 (m) ; 2.21 (m); 
3.20 (8); 4.02 (s); 4.32 (t); 
5.35 (dd); 7.92 (d); 8.18 (d). 


1.72 (m); 2.01 (m) ; 3.27 (s); 
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Physical Data 
m.p. I^CJ; 
iH-NMR [6 in ppm] 
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The 3-heterocycly-substituted [sic] benzoyl derivatives of the 
formula I and their agriculturally useful sall^s are suitable as 
herbicides, both in the form of isomer mixtures and in the form 
^ of the pure isomers • The herbicidal compositions comprising 

compounds of the formula I effect very good control of vegetation 
on non-crop areas, especially at high rates of application, in 
crops such as wheat, rice, maize, soybeans and cotton they act 
against broad-leaved weeds and grass weeds without damaging the 
10 crop plants substantially. This effect is observed especially at 
low rates of application. 

Depending on the application- method in quest-ion, -the compounds of- 
the formula I, or herbicidal compositions comprising them, can 
additionally be employed in a further number of crop plants for 
eliminating undesiraisle plants. Examples of suitable crops are 
the following: 

20 Allium cepa. Ananas comosus, Arachis hypogaea. Asparagus 

officinalis. Beta vulgaris spec, altissima. Beta vulgaris spec, 
rapa, Brassica napus var. napus, Brassica napus var. 
napobrassica, Brassica rapa var. silvestris. Camellia sinensis, 
Carthamus tinctorius, Carya illinoinensis. Citrus limon. Citrus 

25 sinensis, Coffea arabica (Coffea canephora, Coffea liberica), 
Cucumis sativus, Cynodon dactylon, Daucus carota, Elaeis 
guineensis, Fragaria vesca. Glycine max, Gossypium hirsutum, 
(Gossypium arboreum, Gossypium herbaceum, Gossypium vitif olium) , 
Helianthus annuus, Hevea brasiliensis, Hordeum vulgare, Humulus 

30 lupulus, Ipomoea batatas, Juglans regia. Lens culinaris, Linum 
usitatissimum, Lycopersicon lycopersicum, Malus spec, Manihot 
esculenta, Medicago sativa, Musa spec, Nicotiana tabacum 
(M.rustica)/ Olea europaea, Oryza sativa , Phaseolus lunatus, 
Phaseolus vulgaris, Picea a±>ies, Pinus spec, Pisum sativum, 

35 Prunus avium, Prunus persica, Pyrus communis, Ribes sylvestre, 
Ricinus communis, Saccharum officinarum, Secale cereale, Solanum 
tuberosum, Sorghum bicolor (s. vulgare), Theobroma cacao, 
Trif olium pratense, Triticum aestivum, Triticum durum, Vicia 
faba, Vitis vinifera and Zea mays. 



Moreover, the compounds of the formula I can also be used in 
crops which tolerate the action of herbicides due to breeding 
including genetic engineering methods. 



40 



The compounds of the formula I, or the herbicidal compositions 
comprising them, can be employed, for example, in the form of 
directly sprayable aqueous solutions, powders, suspensions, also 





CA 02278331 1999-07-09 



0050/47679 



154 



highly-concentrated aqueous, oily or other suspensions or 
dispersions, emulsions, oil dispersions, pastes, dusts, materials 



5 intended purposes; in any case, they should guarantee the finest 
possible distribution of the active ingredients according to the 
invention. 

The herbicidal compositions comprise a herbicidally active amount 
of at least one compound of the formula X or of an agriculturally 
useful salt of 1 and auxiliaries conventionally used for the 
formulation of crop protection products. 

Suitable inert auxilieuries are essentially: 

mineral oil fractions of medium to high boiling point such as 
kerosene and diesel oil, furthermore coal tar oils and oils of 
vegetable or animal origin, aliphatic, cyclic and aromatic 
hydrocarbons, eg. paraffins, tetrahydronaphthalene, alkylated 
naphthalenes and their derivatives, alkylated benzenes and their 
derivatives, alcohols such as methanol, ethanol, propanol, 
butanol and cyclohexanol, ketones such as cyclohexanone, strongly 
polax solvents, eg. amines such as N-methylpyrrolidone and water. 

25 Aqueous use forms can be prepared from emulsion concentrates, 
suspensions, pastes, wettable powders or water-dispersible 
granules by adding water. To prepare emulsions, pastes or oil 
dispersions, the substrates [sic], as such or dissolved in an oil 
or solvent/ can be homogenized in water by means of wetting 

30 agent, tackifier, dispersant or emulsifier. However, it is also 
possible to prepare concentrates composed of active substance, 
wetting agent, tackifier, dispersant or emulsifier and, if 
appropriate, solvent or oil, and these concentrates are suitable 
for dilution with water. 

35 

Suitaible surfactants (adjuvants) are the alkali metal, alkaline 
earth metal and ammonium salts of aromatic sulfonic acids, eg. 
ligno-, phenol-, naphthalene- and dibutylnaphthalenesulf onic 
acid, and of fatty acids, of alkyl- and alkylaryl sulfonates, of 

40 alkyl sulfates, lauryl ether sulfates and fatty alcohol sulfates, 
and salts of sulfated hexa-, hepta- and octadecanols, and of 
fatty alcohol glycol ether, condensates of sulfonated naphthalene 
and its derivatives with formaldehyde, condensates of 
naphthalene, or of the naphthalenesulfonic acids, with phenol and 

45 formaldehyde, polyoxyethylene octylphenyl ether, ethoxylated 
isooctyl-, octyl- or nonylphenol, alkylphenyl, tributylphenyl 
poly glycol ether, alkylaryl polyether alcohols, isotridecyl 
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alcohol, fatty alcohol ethylene oxide condensates, ethoxylated 
castor oil, polyoxyethylene alkyl ethers or polyoxypropylene 
alkyl ethers, lauryl alcohol polyglycol eth^jc acetate, sorbitol 
esters, lignin-sulf ite waste liquors or methylcellulose . 

Powders, materials for spreading and dusts can be prepared by 
mixing or concomitantly grinding the active substances with a 
solid carrier. 

Granules, eg. coated granules, impregnated granules and 
homogeneous granules, can be prepared by binding the active 
ingredients to solid carriers. Solid carriers are mineral earths 
such as silicas, silica gels, silicates, talc, kaolin, limestone, 
lime, chalk, bolus, loess, clay, dolomite, diatomaceous earth, 
calcium sulfate, magnesium sulfate, magnesium oxide, ground 
synthetic material, fertilizers such as ammonium sulfate, 
ammonium phosphate, ammonium nitrate, uireas and products of 
vegetable origin such as cereal meal, tree bark meal, wood meal 
and nutshell meal, cellulose powders or other solid csirriers. 

20 

The concentrations of the compounds of the formula I in the 
ready-to-use products can be varied within wide ranges. In 
general, the formulations comprise approximately from 0.001 to 
25 98% by weight, preferably 0.01 to 95% by weight, of at least one 
active ingredient. The active ingredients are employed in a 
purity of from 90% to 100%, preferably 95% to 100% (according to 
NMR spectr\im) . 

30 The formulation examples below illustrate the prepaoration of such 
products: 

I. 20 parts by weight of the compound No. 3.2 are dissolved in 
a mixture composed of 80 parts by weight of alkylated 
benzene, 10 parts by weight of the adduct of 8 to 10 mol of 
ethylene oxide and 1 mol of oleic acid N-monoethanolamide, 

5 parts by weight of calcium dodecylbenzenesulf onate and 
5 parts by weight of the adduct of 40 mol of ethylene oxide 
and 1 mol of castor oil. Pouring the solution into 
.100,000 parts by weight of water and finely distributing it 
therein gives an aqueous dispersion which comprises 0.02% 
by weight of the active ingredient. 

II. 20 parts by weight of the compound No. 3.9 are dissolved in 
a mixture composed of 40 parts by weight of cyclohexanone , 
30 parts by weight of isobutanol, 20 parts by weight of the 
adduct of 7 mol of ethylene oxide and 1 mol of 
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isooctylphenol and 10 parts by weight of the adduct of 
40 xnol of ethylene oxide and 1 mol of castor oil. Pouring 
the solution into 100,000 parts by weight of water and 
finely distributing it therein gives an aqueous dispersion 
5 which comprises 0.02% by weight of the active ingredient. 

III. 20 parts by weight of the active ingredient No. 3.10 are 
dissolved in a mixture composed of 25 parts by weight of 
cyclohexanone, 65 parts by weight of a mineral oil fraction 
of boiling point 210 to 280oc and 10 parts by weight of the 
adduct of 40 mol of ethylene oxide and 1 mol of castor oil. 
Pouring the solution into 100,000 parts by weight of water 
and finely distributing it therein gives an aqueous 
dispersion which comprises 0.02% by weight of the active 
ingredient • 

IV. 20 parts by weight of the active ingredient No. 3-16 are 
mixed thoroughly with 3 parts by weight of sodium 
diisobutylnaphthalenesulfonate, 17 parts by weight of the 
sodium salt of a lignosulfonic acid from a sulfite waste 
liquor and 60 parts by weight of pulverulent silica gel and 
the mixture is ground in a hammer mill. Finely distributing 
the mixture in 20,000 parts by weight of water gives a 
spray mixture which compries 0.1% by weight of the active 
ingredient . 



20 



25 



V. 3 parts by weight of the active ingredient No. 3.21 are 
mixed with 97 parts by weight of finely divided kaolin. 

3Q This gives a dust which comprises 3% by weight of the 

active ingredient. 

VI. 20 parts by weight of the active ingredient No. 3.22 are 
mixed intimately with 2 parts by weight of calcium 

35 dodecylbenzenesulf onate, 6 parts by weight of fatty alcohol 

polyglycol ether, 2 parts by weight of the sodium salt of a 
phenol/urea/formaldehyde condensate and 68 parts by weight 
of a paraffinic mineral oil. This gives, a stable oily 
dispersion. 

40 

VII. 1 part by weight of the active ingredient No. 3.34 is 
dissolved in a mixture composed of 70 paxts by weight of 
cyclohexanone, 20 parts by weight of ethoxylated 
isooctylphenol and 10 parts by weight of ethoxylated castor 
oil. This gives a stable emulsion concentrate. 
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VIII. 1 part by weight of active ingredient No. 3.35 is dissolved 
in a mixture composed of 80 paxts by weight of 
cyclohexanone and 20 parts by weight ofl^ Wettol® EM 31 
(= nonionic emulsifier based on ethoxylated castor oil). 
5 This gives a stable emulsion concentrate. 

The compounds of the formula I, or the herbicidal compositions 
comprising them, can be applied pre- or post-emergence. If the 
active ingredients are less well tolerated by certain crop 
plants, application techniques may be used in which the 
herbicidal compositions are sprayed, with the aid of the spray 
apparatus, in such a way that they come into as little contact as 
possible, i'f any, with the leaves of the sensitive crop plants 
while reaching the leaves of undesirable plants which grow 
underneath, or the bare soil (post-directed, lay-by). 

Depending on the intended aim of the control measures, the 
season, the target plants and the growth stage, the application 
rates of the compound of the formula I are from 0.001 to 3.0, 

20 

preferably 0.01 to 1.0 kg/ ha of active substanz (a.s.). 

To widen the spectrum of action and to achieve synergistic 
effects, the 3-heterocyclyl-substituted benzoyl derivatives of 

25 the formula I can be mixed and applied jointly with a Icirge 
number of representatives of other groups of herbicidally or 
growth-regulatory active ingredients. Suitable components in 
mixtures are, for example, 1 ,2,4-thiadiazoles, 
1 , 3,4 -thiadiazoles, amides, aminophosphoric acid and its 

30 derivatives, aminotriazoles, anilides, aryloxy-Zhetaryloxyalkanic 
acids and their derivatives, benzoic acid and its derivatives, 
benzothiadiazinones , 2 - ( hetaroyl/aroyl ) -1 , 3-cyclohexandiones , 
hetaryl aryl ketones, benzylisoxazolidinones, meta-CFa-phenyl 
derivatives, carbamates, quinolinecarboxylic acid and its 

35 derivatives, chloroacetanilides , cyclohexenone oxime ether 
derivatives, diazines, dichloropropionic acid and its 
derivatives, dihydrobenzof uranes, dihydrof uran-3-ones , 
dinitroanilines, dinitrophenols , diphenyl ethers, dipyridyls, 
halocar boxy lie acids and their derivatives, ureas, 

40 3-phenyluracils, imidazoles, imidazolinones , 

N-phenyl-3,4,5,6-tetrahydrophthalimides, oxadiazoles, oxiranes, 
phenols, aryloxy- and hetaryloxyphenoxypropionic esters, 
phenylacetic acid and its derivatives, 2-phenylpropionic acid and 
its derivatives, pyrazoles, phenylpyrazoles, pyridazines, 

45 pyridinecarboxylic acid and its derivatives, pyrimidyl ethers. 
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sulfonamides, sulfonylureas, triazines, triazinones, 
triazolinones, triazolcarboxamides and uracils. 

I 

Moreover, it may be advantageous to apply the compounds of the 
^ formula I, alone or in combination with other herbicides, in the 
form of a mixture with additional other crop protection agents, 
for example with pesticides or agents for controlling 
phytopathogenic fungi or bacteria. Also of interest is the 
miscibility with mineral salt solutions which are employed for 
treating nutritional and trace element deficiencies, 
Non-phytotoxic oils and oil concentrates can also be added. 

Use Examples 

15 

The herbicidal action of 3-heterocyclyl-substituted benzoyl 
derivatives of the formula I was demonstrated by the following 
greenhouse experiments: 

20 The culture containers used were plastic flowerpots containing 
loamy sand with approximately 3.0% of humus as substrate. The 
seeds of the test plants were sown separately for each species. 



For the pre-emergence treatment, the active ingredients, 
2S suspended or emulsified in water, were applied directly after 
sowing by means of finely distributing nozzles. The containers 
were irrigated gently to promote germination and growth and 
subsequently covered with transparent plastic hoods until the 
plants had rooted. This cover causes [sic] uniform germination of 
3^ the test plants unless this was adversely affected by the active 
ingredients . 



35 



For the post-emergence treatment, the test plants were grown to a 
plant height of from 3 to 15 cm, depending on the plant habit, and 
only then treated with the active ingredients which had been 
suspended or emulsified in water. To this end, the test plants 
were either sown directly and grovrn in the same containers, or 
they were first grown separately as seedlings and transplanted 
into the test containers a few days prior to treatment. The rate 
of application for the post-emergence treatment was 31.2 or 15.6 
g/ha a.s. (active substance). 



45 
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Depending on the species, the plants were kept at from 10 to 25^c 
and 20 to 25^C, respectively. The test period extended over 2 to 4 
weeks. During this time, the plants were tented, and their 
response to the individual treatments was evaluated. 

Evaluation was carried out using a scale of from 0 to 100. 100 • 
means no emergence of the plants, or complete destruction of at 
least the aerial peirts, and 0 means no damage or normal course of 
growth . 

The plants used in the greenhouse experiments belonged to the 
following species: 



15 



Scientific name 


Common name 


Chenopodium album 


lambs quarters 
(goose foot) 


Setaria faberii 


giant foxtail 


Sinapsis alba 


white mustard 


Solanum nigrum 


black nightshade 


Triticum aestivum 


winter wheat 


Zea mays 


Indian corn 



25 Compound 3.33 (Table 3) was very effective against the 

abovementioned mono- and dicotyledonous harmful plants and was 
well tolerated in winter wheat and maize when applied 
post-emergence at rates of application of 31.2 and 15.6 g/ha, 
respectively . 

30 



35 



40 



45 
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We claim , 

1, A 3-heterocyclyl-sabstituted benzoyl derivative of the 
formula I 



R2 

15 



where the variables have the following meanings: 

Ri, r2 are hydrogen, nitro, halogen, cyano, Ci-C6-alkyl, 
20 Ci-Ce-haloalkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkoxy, 

Ci-Cs-alkylthio, Ci-Ce-haloalkylthio, 
Ci-C6-alkylsulfinyl, Ci-Ce-haloalkylsulf inyl, 
Ci-C6-alkylsulfonyl or Ci-Ce-haloalkylsulfonyl; 

2^ r3 is hydrogen, halogen or Ci-Ce-alkyl; 

r4, r5 are hydrogen, halogen, cyano, nitro, Ci-C4-alkyl, 
Ci-C4*alkoxy-Ci.C4-alkyl, di{Ci-C4-alkoxy)-Ci-C4- 
alkyl, di(Ci-C4-alkyl)-amino-Ci-C4-alkyl, 
[ 2 , 2-di ( Ci-C4-alkyl ) -l-hydrazino ] -Ci-C4-alky 1 , 
Ci-C6-alkyliminooxy-Ci-C4-alkyl, Ci-C4-alkoxycarbonyl- 
Ci-C4-alkyl, Ci-C4-alkylthio-Ci-C4-alkyl, 
Ci-C4-haloalkyl, Ci-C4-cyanoalkyl, Ca-Ca-cycloalkyl, 
Ci-C4-alkoxy, Ci-C4-alkoxy-C2-C4-alkoxy, 
Ci-C4-haloalkoxy, hydroxyl, Ci-C4-alkylcarbonyloxy, 
Ci-C4-alkylthio, Ci-C4-haloalkylthio, 
di(Ci-C4-alkyl) amino, C0R6, phenyl or benzyl, it 
being possible for the two last-mentioned 
substituents to be fully or partially halogenated 
and/or to have attached to them one to three of the 
following groups: 

nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-alkoxy or Ci-C4-haloalkoxy; 



30 



35 



40 



45 



or 
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r4 and r5 together form a Ca-Cg-alkanediyl chain which can be 
mono- to tetrasubstituted by Ci-C4-alkyl and/or . 
which can be interrupted by ox^^en or by a 
nitrogen which is unsubstituted or substituted 
[lacuna] Ci-C4-alkyl; 



or 



10 



35 



and r5 together with the corresponding carbon form a 
carbonyl or thiocarbonyl group; 



r6 is hydrogen r C.i-C4-alkyl, C.i-C4^haloalkyl , 

Ci-C4-alkoxy, Ci-C4-alkoxy-C2-C4-alkoxy , 
Ci-C4-haloalkoxy/ Ca-Ce-alkenyloxy, Ca-Cg-alkynyloxy 
or nr7r8- 

r7 is hydrogen or Ci-C4-alkyl; 

20 r8 is Cx-C4-alkyl; 

X is O, S, NR5, CO or CR^OrH; 

25 y is O, S, NRl2, CO or CRi^R^^. 

r9, r12 are hydrogen or Ci-C4-alkyl; 

Rio, Rii, Ri3, Ri4 are hydrogen, Ci-C4-alkyl, Ci-C4-haloalkyl, 
30 Ci-C4-alkoxycarbonyl, C1-C4 -ha loalkoxy carbonyl or 

CONR7rB; 



or 



r4 and R9 or R^ and Rio or rS and Ri2 or r5 and R^^ together 

form a C2-C6-alkanediyl chain which can be mono- to 
tetrasubstituted by Ci-C4-alkyl and/or interrupted 
by oxygen or by a nitrogen which is unsubstituted 
or substituted [lacuna] Ci-C4-alkyl; 

Ri5 is a pyrazole of the formula II which is linked in 

the 4-position 



45 
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Rl8 



II 



Rl6 



is Ci-Ce-alkyl; 
is H or S02R^'; 

is Ci-C4-alkyl, Ci-C4-haloalkyl, phenyl or 
phenyl which is partially or fully 
halogenated and/or has attached to it one 
to three of the following groups: 
nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-alkoxy or Ci-C4-haloalkoxy ; 

is hydrogen or Ci-Ce-alkyI; 

where X and Y are hot simultaneously sulfur; 

25 

and [sic] 

with the exception of 
30 4-[2-chloro-3-(4,5-dihydroisoxazol-3-yl)-4-methylsulfonyl- 

benzoyl ] -l-ethyl-5-hydroxy-lH-pyrazole , 

4 - [ 2-chloro-3- ( 4 , 5-dihydroisoxa2ol-3-yl) -4-methylsulf onyl- 
benzoyll-l,3-dimethyl-5-hydroxy-lH-pyrazole, 
4- I 2-chloro-3- ( 5-cyano-4 , 5-dihydroisoxazol-3-yl ) -4-methyl- 
35 sulf onylbenzoyl ] -1 , 3-dimethyl-5-hydroxy-lH-pyrazole , 

4-[2-chloro-3-(4,5-dihydrothiazol-2-yl)-4-inethylsulfonyl- 

benzoyl ] -1 , 3-diniethyl-5-hydroxy-lH-pyrazole and 
4-[2"Chloro-3-(thia2oline-4,5-dion-2-yl)-4-methylsulf onyl- 
benzoyl ] -1 , 3-diinethyl-5-hydroxy-lH-pyr azole ; 

40 

or an agriculturally useful salt thereof. 



where 



10 j,x6 



15 R" 



20 

Rl8 



2. A 3-heterocyclyl-substituted benzoyl derivative of the 

formula I where the variables have the following meanings: 
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Ri, r2 are hydrogen, nitre, halogen, cyano, Ci-Ce-alkyl, 
Ci-Ce-haloalkyl, Ci-C^-alkoxy, Ci-Ce-haloalkoxy , 
Ci-Ce-alkylthio, Ci-Ce-haloalkyltJ^o, 
Ci-Ce-alkylsulf inyl, Ci-Cg-haloalkylsulf inyl, 
Ci-Ce-alkylsulfonyl or Ci-Ce-haloalkylsulfonyl; 

r3 is hydrogen, halogen or Ci-Cs-alkyl; 

r4, r5 are hydrogen, halogen, cyano, nitro, Ci-C4-alkyl, 
Ci-C4-alkoxy-Ci-C4-alkyl, di(Ci-C4-alkoxy)-Ci-C4- 
alkyl, di(Ci-C4-alkyl) -amino-Ci-C4-alkyl, 
( 2 , 2-di (Ci-C4-alkyl ) -l-hydrazino ] -Ci-C4-alkyl , 
Ci-C6-arkyriminooxy-Ci-^4-al)cyl, Ci-C4-alkoxycaLrbonyl- 
Ci-C4-alkyl, Ci-C4-alkylthio-Ci-C4-alkyl, 
Ci-C4-haloalkyl, Ci-C4-cyanoalkyl, Ca-Ca-cycloalkyl, 
Ci-C4-alkoxy, Ci-C4-alkoxy-C2-C4-alkoxy, 
Ci-C4-haloalkoxy, Ci-C4-alkylthio, 
Ci-C4-haloalkylthio, di(Ci-C4-alkyl)ainino, COR^, 
phenyl or benzyl, it being possible for the two 
last-mentioned substituents to be fully or partially 
halogenated and/or to have attached to them one to 
three of the following groups: 
nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-alkoxy or Ci-C4-haloalkoxy ; 



or 



r4 and r5 together form a C2-C6-alkanediyl chain which can be 
30 mono- to tetrasubstituted by Ci-C4-alkyl and/or 

which can be interrupted by oxygen or by a 
nitrogen which is unsubstituted or substituted 
[lacuna] Ci-C4-alkyl; 

35 or 

R^ and r5 together with the corresponding carbon form a 
carbonyl or thiocarbonyl group; 

40 

r6 is Ci-C4-alkyl, Ci-C4-haloalkyl, Ci-C4-alkoxy, 

Ci-C4-alkoxy-C2-C4-alkoxy, Ci-C4-haloalkoxy, 
Ca-Ce-alkenyloxy, Ca-Ce-alkynyloxy or NR'^RS; 



45 r7 



is hydrogen or Ci-C4-alkyl; 
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r8 is Ci-C4-alkyl; 

X is O, S, NR9, CO or CRlORll; 'f 

^ y is O, S, NRl2^ CO or CRl^Rl*; 

r5, r12 are hydrogen or Ci-C4-alkyl; 

10 Rio, Rii, Ri^, Ri4 are hydrogen, Ci-C4-alkyl, Ci-C4-haloalkyl, 

Ci-C4-alkoxycarbonyl/ Ci-C4-haloalkoxycarbonyl or 
CONR^rb . 



15 



20 



25 



35 



or 

r4 and r5 or R^ and Rio or r5 and Ri2 or r5 and Ri3 together 

form a C2-C6-alkanediyl chain which can be mono- to 
tetrasubstituted by Ci-C^-alkyl and/or interrupted 
by oxygen or by a nitrogen which is unsubstituted 
or substituted [lacuna] Ci-C4-alkyl; 

Ri5 is a pyrazole of the formula II which is linked in 

the 4 -posit ion 



Rl8 

i I 

30 I 

z 



o " 



where 

Ri6 is Ci-C6-alkyl; 

Z is H or S02Ri^; 



is Ci-C4-alkyl, Ci-C4-haloalkyl, phenyl or 
phenyl which is partially or fully 
halogenated and/or has attached to it one 
to three of the following groups: 
nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-alkoxy or Ci-C4-haloalkoxy; 



10 
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R^s is hydrogen or Cj-Ce-alkyl; 

where X and Y are not simultaneously oxy^n or sulfur; 
and [sic] 

with the exception of 

4- [ 2-chloro-3- ( 4 , 5-dihydroisoxa201-3-yl ) -4-methylsulf onyl- 
benzoyl ] -l-ethyl-S-hydroxy-lH-pyrazole , 

4- [ 2-chloro-3- ( 4 , 5-dihydroisoxa2ol-3-yl ) -4-methylsulf onyl- 
benzoyl ] -1 , 3-dimethyl-5-hydroxy-lH-pyra2ole, 
4- [ 2-chloro-3- ( 5-cyano-4 , 5-dihydroisoxazol-3-yl ) -4-methyl- 
sulf onylbehzoyrj - 1 /3 -dimethyl -5 -hydroigr-lH-pyr 
4-[2-chloro-3-(4 , 5-dihydrothia2ol-2-yl) -4-methylsulf onyl- 
benzoyl]-l,3-dimethyl-5-hydroxy-lH-pyrazole and 
4 - [ 2 -chlor 0-3 - ( thiazoline-4 , 5 -dion-2 -y 1 ) -4 -methylsul f ony 1- 
benzoyl ] -1 , 3-dimethyl-5-hydroxy-lH-pyrazole; 

20 or an agriculturally useful salt thereof. 

3 • A 3-heterocyclyl-substituted benzoyl derivative of the 

formula I as claimed in claim 1 or 2, where is hydrogen. 

4 . A 3-heterocyclyl-substituted benzoyl derivative of the 
formula I as claimed in any of claims 1 to 3, where 



15 



30 



ri,r2 are nitro, halogen, cyano, Cx-Ce-alkyl, 

Ci-Ce-haloalkyl, Ci-Ce-alkoxy, Ci-Cs-haloalkoxy, 
Cx-Cg-alkylthio, Ci-Cg-haloalkylthio, 
Ci-Cfi-alkylsulf inyl, Ci-Cg-haloalkylsulf inyl, 
Ci-Ce-alkylsulfonyl or Ci-Ce-haloalkylsulf onyl. 

35 5. A 3-heterocyclyl-substituted benzoyl derivative of the 

formula I as claimed in any of claims 1 to 4, where Z is 
S02R^'' . 

6. A 3-heterocyclyl-substituted benzoyl derivative of the 
40 formula I as claimed in any of claims 1 to 4, where Z is 

hydrogen • 



45 



7. A 3-heterocyclyl-substituted benzoyl derivative of the 

formula I as claimed in any of claims 1 to 4 or 6, where X is 
oxygen and Y is CR13r14, 
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8- A 3-heterocyclyl-substituted benzoyl derivative of the 

formula I as claimed in any of claims 1 to 4 or 6 or 7, where 

t 

t 

r4 is halogen, nitro, Ci-C^-alkyl, 

^ Cx-C4-alkoxy-Ci-C4-alkyl, 

Ci-C4-alkoxycarbonyl-Ci.-C4-alkyl, 
Ci-C4-alkylthio-Ci-C4-alkyl, Ci-C4-haioalkyl, 
Ci-C4-cyanoalkyl, Ca-Ca-cycloalkyl, Ci-C4-alkoxy, 
Ci-C4-alkoxy-C2-C4-alkoxy, Ci-C4-haloalkoxy, 
Ci-C4-alkylthiOr Ci-C4-haloalkylthio, 
di(Ci-C4-alkyl) amino, COR^, phenyl or benzyl, it 
being possible for the two last-mentioned 
substituents to be partially or fully halogenated 
and/or to have attached to them one to three of 
^5 the following groups: 

nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-alkoxy or Ci-C4-haloalkoxy; 

r5 is hydrogen or Ci-C4-alkyl; 

or 

r4 and r5 together form a C2-C6-alkanediyl chain which can be 
25 mono- to tetrasubstituted by Ci-C4-alkyl and/or 

which can be interrupted by oxygen or by a 
nitrogen which is unsubstituted or substituted 
[ lacuna ] Cx-C4-alkyl ; 

30 or 

r5 and Ri3 together form a C2-C6-alkanediyl chain which can be 
mono- to tetrasubstituted by Ci-C4-alkyl and/or 
which can be interrupted by oxygen or by a 
nitrogen which is unsubstituted or substituted 
[lacuna] Ci-C4-alkyl. 



35 



9. A 3-heterocyclyl-substituted benzoyl derivative of the 
40 formula I as claimed in any of claims 1 to 4 or 6 to 8, where 

r4 is Ci-C4-alkyl, Ci-C4-haloalkyl, 

. Ci-C4-alkoxycarbonyl or CONR'r^; 



r5 is hydrogen or Ci-C4-alkyl; 
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or 

R4 and r5 together form a C2-C6-alkanedii/}. chain which can be 
mono- to tetrasubstituted by Ci-C4-alkyl and/or 
which can be interrupted by oxygen or by a 
nitrogen which is unsubstituted or substituted 
[lacuna] Cx-C4-alkyl; 



r5 and together form a C2-C6-alkanediyl chain which can be 
mono- to tetrasubstituted by Ci-C4-alkyl ajid/or 
which can be interrupted by oxygen or "by a 
3^5 nitrogen which is unsubstituted or substituted 

[lacuna] Ci-C4-alkyl- 

10. A 3-heterocyclyl-substituted benzoyl derivative of the 
formula I as claimed in any of claims 1 to 4 or 6 or 7, where 

20 r4 and R^ are hydrogen • 

11. A 3-heterocyclyl-substituted benzoyl derivative of the 
formula I as claimed in any of claims 1 to 4 or 6 or 7 or 10, 
where R^^ is hydrogen. 



25 



30 



40 



12 . 4- [ 2-Chloro-3- ( 4 , 5-dihydroisoxazol-3-yl ) -4-methylsulf onyl- 
benzoyl ] -l-methyl-5-hydroxy-lH-pyrazole . 

13 •An agriculturally useful salt. of 4-[2-chloro-3-(4,5- 

dihydroisoxazol-3-yl) -4-methylsulf onylbenzoyl] -l-methyl-5- 
hydroxy-lH-pyrazole . 



14. A 3-heterocyclyl-substituted benzoyl derivative of the 
35 formula I as claimed in any of claims 1 to 4 or 6, where 

X is S, NR5, CO or CRlORll; 



or 



is O, S, NRi2 or CO. 



15. A 3-heterocyclyl-substituted benzoyl derivative of the 
45 formula I as claimed in any of claims 1 to 4 or 6 or 14, 

where R^^ is hydrogen. 



# 
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16. A 3-heterocyclyl-substituted benzoyl derivative of the 
formula I as claimed in any of claims 1 to 4 or 6 or 14, 
where ' ^ 

^ r4 is halogen, cyano, nitro, Ci-C4-alkyl, 

Ci-C4-alkoxy-Ci-C4-alkyl, 
Ci-C4-alkoxycarbonyl-Ci-C4-alkyl, 
Ci-C4-alkylthio-Ci-C4-alkyl , Ci-C4-haloalkyl, 
Ci-C4-cyanoalkyl, Ca-Cs-cycloalkyl, Ci-C4-alkoxy, 
Ci-C4-alkoxy-C2-C4-alkoxy, Ci-C4-haloalkoxy, 
Ci-C4-alkylthio, Ci-C4-haloalkylthio, 
di(Ci-C4-alkyl) amino, COR^, phenyl or benzyl, it 
being possible for the two last-mentioned 
substituents to be p£u:tially or fully halogenated 
^5 and/or to have attached to them one to three of 

the following groups: 

nitro, cyano, Cx-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-alkoxy or Ci-C4-haloalkoxy ; 

20 

r5 is hydrogen or Ci-C4-alkyl; 

or 

25 R* and r5 together form a Cj-Cs-alkanediyl chain which can be 

mono- to tetrasubstituted by Ci-C4-alkyl and/or 
. which can be interrupted by oxygen or by a 
nitrogen which is unsubstituted or substituted 
[lacuna] Ci-C4-alkyl; 

30 

or 



35 



r4 and r5 or r4 and Rio or r5 and R^^ ©r R^ and Ri3 together 

form a C2-C6-alkanediyl chain which can be mono- to 
tetrasubstituted by Ci-C4-alkyl and/or which can be 
interrupted by oxygen or by a nitrogen which is 
unsubstituted or substituted (lacuna] Ci-C4-alkyl; 



40 Ri^ is Ci-Cs-alkyl. 

17. A process for the preparation of 3-heterocyclyl-substituted 
benzoyl derivatives of the formula I as claimed in claim 1, 
which comprises acylating the pyrazole of the formula II 
45 where Z = H, where the variables R^^ and R^^ have the meanings 

given under claim 1, 
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RlB 




OH 



II '(where 2 = H) 



Rl6 



with an activated carboxylic acid Ilia or with a carboxylic 
acid IIiP, 



where the variables to r5, X and Y have the meanings given 
under claim 1 and is a nucleophilically displaceable 
leaving group, subjecting the acylation product to a 
rearrangement reaction in the presence or absence of a 
catalyst to give the compounds I (where Z = H) and, if 
desired, to prepare 3-heterocyclyl-substituted benzoyl 
derivatives of the formula I where Z = SO^R^'^ , reacting the 
product with a compound of the formula V, 



where R^^ has the meaning given under claim 1 and is a 
nucleophilically displaceable leaving group. 




Ilia 



IIIP 



S02R1"' 



V 



18. A 3-heterocyclyl-substituted benzoic acid derivative of the 
formula III, 
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formula I or of an agriculturally useful salt of I as claimed 
in any of claims 1 to 16 to act on plants, their environment 

t 



and/or on seeds ' 



24 . The use of a 3-heterocyclyl-substituted benzoyl derivative of 
the formula I or an agriculturally useful salt thereof as 
claimed in any of claims 1 to 16 as herbicide. 
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R3 



III 

10 

^where R^^ is hydroxyl or a radical which can be removed by 
hydrolysis and variables to RS, X and Y have the meanings 
given under the claims 1 to 16, with the exception of methyl 
2-chloro-3- ( 4 , 5-dihydroisoxa2ol-3-yl ) -4-methylsulf onyl- 
benzoate, methyl 2-chloro-3-(4 ,5-dihydrooxazol-2-yl) - 
4-methylsulfonylben2oate and methyl 

2 , 4-dichloro-3- ( 5-methylcarbonyloxy-4 , 5-dihydroisoxa2ol-3- 
yl)benzoate. 

2^ 19 .A 3-heterocyclyl-substituted benzoic acid derivative of the 
formula III as claimed in claim 18 where the variables R^ to 
r5, X and Y have the meanings given under claims 2 to 16. 



2^ 20 -A 3-heterocyclyl-substituted benzoic acid derivative of the 
formula III as claimed in either of claims 18 or 19, where 

r19 is halogen, hydroxyl or Ci-Cg-alkoxy . 

30 21. A composition comprising a herbicidally active amount of at 
least one 3-heterocyclyl-substituted benzoyl derivative of 
the formula I or of an agriculturally useful salt of I as 
claimed in any of claims 1 to 16, and auxiliaries 
conventionally used for the formulation of crop protection 

35 products* 

22. A process for the preparation of a composition as claimed in 
claim 21, which comprises mixing a herbicidally active amount 
of at least one 3-heterocyclyl-substituted benzoyl derivative 
of the formula I or of an agriculturally useful salt of I as 
claimed in any of claims 1 to 16 and auxiliaries 
conventionally used for the formulation of crop protection 
products . 

45 

23- A method of controlling undesirable vegetation, which 

comprises allowing a herbicidally active amount of at least 
one 3-heterocyclyl-substituted benzoyl derivative of the 



